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SOME FURTHER REFLECTIONS ON SUPPLY CONTROL* 


WILLARD W. COCHRANE 
University of Minnesota** 


INCE interest in supply control runs high in some quarters—particu- 
larly with regard to program operations and mechanics, and, further, 
since misunderstandings, mischievous and otherwise, are rife in other 
quarters, it seems desirable to give the ideas and concepts involved a full 
dress review at this time. In part this discussion covers old ground, but 
in greater part it deals with implications and features of supply control 
not considered elsewhere to my knowledge. Perhaps this discussion can 
help farm leaders help farm people make rational decisions with respect to 
supply control (i.e., accept it if they discover that it is generally consistent 
with their values and contributes to their welfare, or reject it if they dis- 
cover otherwise). 

Section I of this paper deals with program mechanics and implications; 
Section II deals with money costs and benefits—the capitalization prob- 
lem, incidence of costs and benefits, and monopoly gains; Section III 
deals with the larger issues of efficiency and freedom; Section IV deals 
with the knotty feed-livestock control problem; and Section V draws cer- 
tain conclusions. 


I 


By supply control I mean the conscious adjustment of supply to demand 
commodity by commodity, year after year, to yield prices in the market 
that have already been determined as fair by some responsible agency. 
And I have reference to a permanent set of institutional controls to deal 
with a chronic condition of overproduction in agriculture. Further, since 


*The author wishes to acknowledge the helpful suggestions and criticisms of 
T, W. Schultz, Zvi Griliches, Elmer W. Learn, Lee M. Day, George E. Brandow, 
John A. Baker, Kenneth L. Bachman, and John M. Brewster. Errors of fact, logic or 
judgment are, of course, the responsibility of the author alone. 

* Written while visiting at the University of Chicago. University of Chicago, 
Office of Agricultural Economics Research Paper No. 5918 (revised). 
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698 W. CocuRANE 
every commodity of any importance in agriculture is produced by many 
hundred to many thousand producers, it follows that a specific aggregate 
adjustment can only be achieved by consistent adjustments on each of 
these many farms. Finally, since unanimous agreement in any collective 
action is virtually impossible, it also follows that the will of the majority 
must be imposed upon the minority in any effective supply control process 
in agriculture. 

Many attempts have been made to control supply in American agricul. 
ture. One of the techniques employed in the past to control supply has 
been the deliberate restriction of one important productive input, namely, 
land. This technique generally has proved ineffective as farmers have sub. 
stituted other factors for land, typically, capital. Programs aimed at cur. 
tailing marketable supplies through restrictions on land use could perhaps 
be made to effect supply reductions through reducing the inputs of other 
factors, if rigorously conceived and effectively administered (e.g., the 
rental, or sale, to government of entire farms). But the development and 
application of more and more new knowledge to agricultural production, 
tends to make the substitution of capital for land easier and easier. Thus, 
the effective adjustment of supplies to demand at some determined fair 
price through control over one input, land, seems less and less promising, 
This is a control technique for a backward, static agriculture, not the 
dynamic agriculture of the United States in the 1950’s and 1960's. 

Efforts to control supply through the use of quotas and/or restrictive 
grading practices have proved more successful for particular commodities. 
Control over supply (i.e., adjustment of supplies to demand to realize a 
given price) has been reasonably successful for certain specialty crops in 
California (e.g., navel oranges, peaches for canning) where this control 
has been administered through an interlock of a strong cooperative and 


a state marketing agreement. And “quotas” on wheat and tobacco, which } 


have really taken the form of rigorous controls over the use of land, have 
been reasonably successful in restricting the output of those commodities. 


But reasonably effective control over one commodity has only meant f 
that the productive resources released through the controlling action in f 


that commodity have been shifted to other commodities (e.g., resources 


shifting out of wheat have gone into sorghums, resources out of cotton f 
into corn). Thus, it is clear that effective supply control in one commodity f 
must intensify the supply-price problem of substitute commodities. And f 
it is reasonable to conclude that the acceptance and imposition of supply [ 
control by the producers of one important commodity, in the context of 
general overproduction, would create a heavy pressure on producers of f 


substitute commodities to accept supply control. The adoption of supply 
controls would sweep swiftly through commodity substitutes with inelastic 
demands to protect the producers involved from drastic price declines. 
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And it (supply control) would probably encompass those production 
substitutes with elastic demands too. The latter action would be necessary 
to keep commodity prices from falling to established producers even 
though the total gross income to the commodity group would increase 
from expanded sales. The answer to the question—Is there an incentive 
for producers to adopt supply controls?—depends on the behavior of the 
demand curve confronting individual producers (e.g., the price line in 
competitive markets), not the elasticity of the market demand curve. The 
elasticity of market demand describes the intensity of the incentive to 
adopt controls (i.e., measures the price consequences to producers of a 
change in supply); it does not imply an absolute dichotomy, namely that 
there is an incentive to adopt controls where the demand is inelastic 
and no incentive where demand is elastic. After all, prices can fall to 
peach producers as well as to wheat producers.’ 

I have on two previous occasions stated what I believe to be the first 
principles of supply control in agriculture—principles that must be fol- 
lowed if supply control is to be effective in the short run and tolerable in 
the longer run.? These principles I consider to be so central to the success- 
ful application of supply control and so basic to this discussion that I am 
repeating them once again here (with slight modifications). They are: 

1. It would be the responsibility of Congress to determine and set forth fair, 
or parity, prices for agriculture, as it does now. But in this scheme of things 
the role of partity prices has ens No longer would parity prices serve as 
pegs on which to support farm market prices; rather they would serve as guides 
in the setting of national sales quotas. Thus, in the determination of parity 
prices for agriculture, the Congress would in fact be determining fair prices for 
both consumers and producers, and the needs and interests of both groups 
would have to be considered. 

2. The United States Department of Agriculture would set national sales 
quotas on each agricultural commodity approved by producers in referendum. 
The national sales quota for a commodity would be equal to that quantity 
(measured in customary units of commodity) that the U.S.D.A. had estimated 


a would clear the market at the predetermined fair, or parity, price. In practice 


this might mean the establishment of national sales quotas on each principal 
farm commodity moving into the marketing channel destined for human con- 
sumption (say 20 to 830 commodities), And these national sales quotas would, 


‘The adoption of supply control is obviously not limited to competitive markets. 


' Supply control will emerge spontaneously whenever the number of sellers in the 


market declines to that point where each individual firm recognizes its share of the 
market (i.e., is confronted by a downsloping demand curve) regardless of the elastic- 
ity of the market demand curve. Each firm will produce to that point where its mar- 
ginal cost is equal to its marginal revenue (i.e., the curve marginal to its share of 
market demand), and by logical construction this must be in an elastic phase of mar- 
ket demand. 

*First in the article “An Appraisal of Recent Changes in Agricultural Problems 
in the United States,” Journal of Farm Economics, May, 1957, pp. 297-298, and sec- 
4 in Farm Prices—Myth and Reality, University of Minnesota Press, 1958, pp. 172- 
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of course, vary from year to year as demand conditions changed, or as Congress 
redefined parity prices. To avoid or to minimize, the difficult problem of inte. 
grating production controls vertically, national sales quotas would not be estab. 
lished for commodities typically consumed on farms, sold among farms, or sold 
to farms (e.g., feed grains, feeder cattle, baby chicks). 

3. Each farmer at the inception of the program would receive a market share, 
his pro rata share, of the national sales quota for each commodity, based prob- 
ably on his historical record of production. The farmer’s share might be received 
in small denominational units, to which, for purposes of exposition, the name 
marketing certificates is given. And once the program was in operation it would 
be illegal for a farmer to market any commodity having a national quota except 
insofar as he had marketing certificates to cover the quantities involved. The 
number of marketing certificates would not be increased, or decreased, from 
year to year with changes in the national sales quota for a particular commodity, 
Rather each farmer could market an announced percentage of the face value 
of each of his certificates—a percentage in accordance with the national sales 
quota for the year. By this device the awkward problem of issuing and contfis- 
cating marketing certificates would be avoided for the bulk of agricultural pro- 
duction. 

4. Each marketing certificate would be negotiable. Each farmer would be 
free to buy or sell marketing certificates as he saw fit. By this device freedom 
of entry and exit would be maintained within a controlled agriculture; and the 
individual farm operator would be free to expand production, or contract it, 
in light of local conditions, as total output was adjusted to demand at a defined 
fair price. The value of operating in a stabilized agriculture where product 
prices and returns were relatively certain and relatively good, and where long- 
range production plans could be formulated with reasonable assurance of ma- 
terializing would, of course, be capitalized into these marketing certificates. The 
price of these certificates would become the cost of doing business in a stabil- 
ized agriculture. 


These principles do not constitute a program. If this general course of 
action should be accepted, specific programs of control would have to be 
developed for each commodity involved, taking into consideration such 
characteristics as durability of product, yield variability, extent of export 
market and so on. And this is clearly beyond the scope of one man or one 
paper, although some application of these principles will be made for the 
feed-livestock complex in a later section of this paper. But there are cer- 
tain implications for action that can and should be drawn from the above 
principles, and this seems like a proper place to draw them. 

Some industry groups enamoured with the self-help idea have taken the 
view that, where they, the industry group, effect the supply adjustment, 
perhaps through product diversion to a lower use, perhaps through the 
imposition of supply control, they in turn should have the say in setting 
the desired price. In this view, the industry obtains a grant of monopoly 
power from the Congress (i.e., the power to restrict aggregate output 
through the power to regulate the production of individual producers), 
but the industry reserves the right to determine the amount of output 
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restriction, hence the monopoly return to its individual producers. Con- 

ess would be foolish indeed to make such a grant of monopoly power, 
and it is not likely to do so. Whenever legislative bodies in the past have 
granted a firm, or group of firms, the exclusive, monopoly, right to provide 
, vital service, they have either retained the authority, or delegated 
the authority to some public agency, to regulate the tariffs, or rates, or 
prices. And food is a vital good; consumers have as vital a stake in an 
jdequate supply of food as producers have in the income received from 
its production. Thus, if and when producers seek the assistance of govern- 
ment in cartelizing, and government grants that assistance, farmer- 
producers must expect the Congress to withhold to itself, or grant to some 
public agency, the authority to determine the fair, or equitable, prices, but 
nonetheless monopoly prices. The Congress cannot abdicate its responsi- 
bility to all the people. It is for this reason that I referred to this structure 
of producer organization as a public utility in Farm Prices—Myth and 
Reality. Government retains the power to set prices; this is the essence of 
agovernment enfranchised public utility. 

The establishment of a fair price obviously does not lend itself to the 
work of one man with a unique point of view or to a particular group with 
aspecial interest; neither is the economic calculus particularly helpful in 
ariving at a fair price (this is what infuriates many economists, and causes 
them to deny the validity of the concept, even though it has a firm grip 
o the body politic). The establishment of a fair price, to be a fair price, 
must result from the interaction, or interplay, of interests and human 
values at that point in society, designated by society, to reconcile different 
and conflicting interests and values. In the United States, where broad 
groups are concemed, that point is the Congress with whatever leader- 
ship the President and Administration provides. 

Now the point to be made here is that the Congress might achieve more 
success in establishing a set of fair prices for agriculture that minimize 
interest group frictions and maximize the mutuality of interest if it would 
substitute a labor and capital returns formula for the now ancient parity 
formula, What is suggested here is—that a general procedure be adopted 
by Congress for setting fair prices in agriculture to yield prices that in 
tun yield fair returns to labor and capital on representative farms. The 
fams used could be the commercial family-operated farms now synthe- 
sized for different types of farming areas by the Agricultural Research 
Service.* The rate of return to farm capital used in the calculation could 
be the rate earned on capital invested in readily accessible nonfarm invest- 
ment institutions—perhaps 4 to 6 per cent. The rate of return to farm labor 


*Farm Costs and Returns: Commercial Family-Operated Farms by Type and Lo- 
cation, U.S.D.A. Agric. Info. Bul. No. 176, June, 1958 and issued annually. 
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used might be hourly earnings of skilled workers in the construction ip. 
dustry. And prices would be set on farm products—fair prices—that woul 
yield the above returns to labor and capital on representative farms unde 
average management. This general formulation, it would seem, woyl 
solve the current equity problem and answer that criticism leveled at the 
ancient quality of the present parity formula. 

A general question with respect to the determination of fair prices arises 
at this point. It is—Should the asset values, whether held in land or jy 
marketing certificates, resulting from the capitalized gains of the contr] 
program be included in the total investment of the representative fam 
upon which a fair return is calculated? Congress may answer this que. 
tion, or try to answer it, in any one of several ways. But once such asset 
values get built into farm cost structures generally (i.e., all entering fam. 
ers must acquire land, or certificates, at prices that include the capitalized 
gains of the program) they cannot with consistency be excluded from the 
representative farmer's investment, hence be excluded from the invegt 
ment on which a fair product price is calculated. There is no escapin 


the costs of achieving a stabilized market at fair prices. And to the extent 
that an escape is sought through excluding the program-created asset 
values from the calculation of the fair return to the farm investment, then 
to that extent the “fair” prices to producers must decline, and the cos 
of the stabilized market is transferred from consumers generally to farmes 
themselves. 

Some producers are anxious to give supply control a serious trial—that 
is till they reach point 4 above. But on the negotiability feature they gag 
Farmers tend to be afraid of it, and further they can see little sense init 
Farmers and their leaders, in the main, cannot, or will not, understand 
the longer run needs of the economy for resource movements and organi: 
zational adjustments. This could be the rock on which comprehensive 
supply control in agriculture is wrecked. The tying of quotas to particula 
farms and by counties and by states, as is done in some proposed legisl 
tion, would freeze agriculture into its present geographical mold. 

To reduce fraud and protect the interest of many farmers, it might 


prove wise to limit the transfer of quotas in some way for the first fenf 


years of the program, and thereafter require that all sales of quotas be 
registered and be made a matter of public record in the local adminis 
trative office of the program. But a convenient and accessible means 
transferring quotas, or parts of quotas in the form of marketing certificates, 
at the local, production level among producers is basic to a changing 
developing farm economy. A dynamic economy requires that individual 
be free to expand here, contract there, or relocate over there. This the 


negotiability feature under point 4 provides. It achieves the impossibley 
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rion in. itpermits production flexibility at the local level within a controlled aggre- 


7 ate. 

te tt seems abundantly clear that a supply control program for any 
woull wmmodity subject to important yield variations (e.g., wheat, cotton) 
| at the would require an ancillary purchase-storage-sales program. Suppose, for 
eample, that the national sales quota for wheat was one billion bushels 
s aris of which perhaps 400 million bushels were programmed for export. Now 
d or inf suppose yields in the year in question averaged 10 per cent above the 
cont) most recent 5-year average. Farmers planning to produce a quantity to 
€ fam f jist fill out their quotas, would now on the average have 10 per cent 
S ques. § more wheat than they could sell legally. In this situation quotas could be 
hh asset increased 10 per cent to permit the sale of wheat resulting from unusually 
y farm. fvorable weather, but in this event the government would have to step 
talized § into the market to purchase that 10 per cent excess, or market prices 
would fall below the previously determined fair price. Conversely, in the 
ase of a short crop, government would have to pour stocks on the market 
to keep prices from rising above the fair price from the consumer's point 
extent fof view. Holding market prices at or near the defined fair price year after 
1 asset Year where yields were highly variable, or demand highly volatile, would 
t, then § quire a bona fide purchase-storage-sales program—pouring supplies onto 
he cog tte market in some years and withdrawing them in others. 

Since supply control, as it is envisaged here, takes hold at the marketing 
level, not the production level, individual producers would be free to 
tha store durable commodities on their own account, also to trade or sell 
xy gag fam produce among themselves to fill out quotas. Thus, private farm 
e int rage, and inter-farm equalization of supplies could, and probably would, 
srstanif Pay important roles under comprehensive supply control. 
organi Supply control of the kind envisaged here would encounter difficulties 
rensivep *t the export level, but not insurmountable ones. Exports of a commodity 
ticulat Would fall into some combination of three categories: (1) those in private 
trade moving at the defined fair prices, (2) those moving under interna- 
tional trade agreement, and (3) those moving as foreign surplus disposal. 
In setting the national sales quota for any given commodity, the govern- 
-st fen Ment would have to add estimated quantities for each of the above three 
‘tas bef “tegories onto the total domestic estimate. Since the government would, 
minis should, know what it was going to export under categories 2 and 3, 
sans off, these categories should not give rise to unusually difficult problems with 
cate “spect to determining the national sales quota. Estimating the volume of 
nging private foreign trade for a commodity at the defined fair price might 
iduakp POVve disquieting. At this point the purchase-storage-sales program could 
nis thep OMe into play again assisting in balancing supplies in the market with 
sssiblep ‘te Objective of holding the market price at or near the determined fair 
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price. In other words, the storage program could be used to offset estima. 
ing errors and demand changes in the private export market. 

In operation the export market would probably operate pretty mud 
as it does now. Private firms trading on their own account would acquire 
supplies in the domestic free market. With regard to international com. 
modity agreements, the government would conduct the intergovernmenty| 
negotiations, but private firms would acquire the necessary stocks and 
ship them, being reimbursed by the government for losses resulting from 
any difference between domestic prices and agreement prices. Finally 
under foreign surplus disposal, the government would probably acquire 
the stocks in the domestic free market and contract with private firms 
to handle and ship the volumes involved. And, of course, import quotas 
would be required to keep world supplies from sucking into the higher 
priced domestic American market. 

It should be recognized further, in thinking about the magnitude of 
the contraction job under comprehensive supply control, that the longer. 


run control job is not nearly so formidable as the short-run task. Once 


the initial contraction is achieved to bring farm prices to a defined fair 
level, then the problem is that of achieving a rate of growth in farm out. 
put, commodity by commodity, equal to the rate of growth in demand 
commodity by commodity. The task of comprehensive supply control in 


the long run is to keep aggregate farm output from inching ahead of ag. 


gregate demand in the long-run race between expanding demand and ex- 
panding supply. When we consider supply control in this dynamic setting 
it assumes a less terrifying, and even perhaps a rational, look. It becomes 
the institutional means for adjusting supplies to demands in a world 
where the price and income elasticities of demand are exceedingly low 
and getting lower. 


II 


Control programs making use of quotas, where those quotas are tied 
to the land, or to a farm, have long been criticized on the grounds that 


the short-run gains of the control program are capitalized into the landf 
and in the long run, average unit costs rise to meet unit prices. In this way f 


the monopoly gains of the program are imputed into costs, and nothing 
remains in the long run except the nuisance of the controls. And the sys- 
tem of ideas outlined in Section I is criticized on similar grounds; namely, 
in the long run the monopoly gains arising out of supply control would 
become capitalized into the negotiable certificates. 

Now no economist that I know of would argue that the capitalization 
does not take place, but there are some who would argue that this de 
velopment does not constitute a valid criticism. Any increase in the net 
return to a farm operation tends to get capitalized into the fixed factor, o 
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factors, of the farm whether this increase originates out of such a “natural” 
process as population growth, or from successful sales promotion, or 
market restriction, or war.* Are we then to disapprove of any policy that 
increases net returns to farmers through the market because such in- 
creases are bound to be capitalized into the fixed inputs on farms? If 
so why do we look generally with favor on farm technological advance? 
The short-run gains to early adopters are here competed and/or imputed 
away in time. We are interested in this case because we know, or believe, 
that the consequences will be beneficial to consumers, even though aver- 
age unit costs come to equal unit prices for the producers involved. 

Now we can be interested in supply control for agriculture because it 
has certain advantages for farmers, even though in the long-run equi- 
librium (if that conceptual ideal is ever reached) average unit costs equal 
unit prices. These advantages are four in number: (1) a way out of the 
current farm policy impasse that does not lead to lower farm incomes for 
| along time to come, (2) short-run gains in income to farm operators who 
have not shared in the national prosperity of the 1950's, (3) protection 
against major farm price level declines in the future that destroy asset 
positions, and (4) increased certainty in resource planning and use. Let us 
discuss each of these in some detail. 

Farm people are confronted with the following situation: mounting 
stocks of wheat, feed grains and cotton in spite of huge disposals of these 
commodities abroad, a flood of livestock in 1959-60, an annual agricultural 
budget running to 6 billion dollars which has the urban press and tax- 
payers screaming for a cut in this “ridiculous” spending,’ and revolu- 
tionary increases in aggregate output. What in the face of this unhappy 
situation does the conventional wisdom have to offer? Really two things 
are offered: a further reduction in farm prices and a further reduction in 
the farm labor force. This is an interesting prescription in light of the 
well-known demand elasticities and factor substitutional possibilities, Let 
the reader convert for himself an annual rate of aggregate surplus of 8 
per cent (at the 1959 price level) into the resulting farm price level decline 
for any elasticity of aggregate demand at the retail level of —0.15 to 


‘The Chicago school argues that this consequence can be avoided and the return 
to the human agent be increased if the human factor is reduced in supply. Decreas- 
ing the supply of labor increases the marginal value product of those workers remain- 
ing in agriculture and this increased return can be held by those remaining. There 
are three difficulties with this “solution”: (1) in a highly dynamic agriculture the de- 
crease in the supply of labor must more than offset the increases in product resulting 
from technological advance before labor reaps any gain, (2) the farm people that leave 
must bear the cost of improving the economic well being of those that remain, and 
(3) farm people in the main do not want to solve their income problem by leaving 
agriculture—and their tastes merit some consideration. 

*See the editorial in Life Magazine for April 20, 1959 for a typical criticism of 
present day farm programs to be found in the urban press. 
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—0.4 (the range of accepted estimates). Let the reader also reflect upon 
what happened to the index of total farm output between 1947 and 195 
as total farm employment declined by 27 per cent. Our capacity to sup, 
stitute capital for labor and continue to increase output defies th 
imagination. No wonder the conventional wisdom is vague on the magyi 
tudes of its prescription. 

Confronted with the same set of facts and relationships the argumen 
for comprehensive supply control states: given a continuance of foreign 
surplus disposal at present levels the farm price level can be held at js 
present level with a contraction in aggregate output of between 2 and 
4 per cent, and with no foreign surplus disposal program of between] 
and 9 per cent. In other words, comprehensive supply control can take 
hold and support the present farm price level, hence protect gross incomes, 
with a reduction in the aggregate supply of farm products of the above 
amounts (programs for individual commodities would, of course, vary with 
the demand structure of those commodities). And with an additional ag. 
gregate contraction of some 2 per cent, raising the aggregate cut-back tp 
some 5 per cent with foreign surplus disposal and to 10 per cent without, 
the farm price level could be raised handsomely. This, I assert, is no litte 
advantage to offer farmers in the world in which they find themselves, « 
in contrast to proposals emanating from the conventional wisdom. 

Second, a contraction in aggregate output of the amounts indicated 
above presents farm people in the commercial sector with the opportunity 
to share in the national prosperity of the 1950’s—something they have no 
done. The incentive income ratio (incentive income of farm operators 0 
a per man unit basis divided by the incentive income of workers er- 
gaged in nonfarm enterprises) is back to the pre-World War II level’ 
Although economists preoccupied with the long run may not realize it 
this is terribly important to those farm people living and struggling i 
the 1950’s. The aspirations of live people are important, as the emphasi 
on human dignity in the western world affirms, and economists woull 
be wise to recognize this along with their great concern for the materid 
well-being of the millions yet to be born. 

Third, the general price-income problem arising out of the roller-coaster 
like sweeps of the farm price level is the problem of American agricultur. 
This is what makes and breaks farmers, the efficient and inefficient alike 
This is the background for the statement that “it is important to be bon 
at the right time in agriculture.” Those who started in farming in the lat 
1930’s could hardly fail. Those who started in farming in the late 1940: 
would be “busted” by now if government price-income support had nv 
saved them. 


*See the estimates presented in the Report of the Governor’s Study Commissic 
on Agriculture, Minnesota, 1958, pp. 130-132. 
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ot upon Supply control has the capacity to cope with this problem. It does so 
ad 1957 by adjusting supplies to demand at fair and stable prices commodity by 
to sub, commodity. Supply control can provide gross income protection—eco- 
ies they nomic security—to farmers by stabilizing the price level. Again to living, 
magni struggling farm people, who see their assets melting away under a major 
downturn in the level of farm prices, this can be very important. As Gal- 
gumentf braith argues persuasively, the goal of economic security provides one of 
foreign § the, if not the most important, motivations of modern economic man— 
d at i; businessman and laborer as well as farmer;" this point economists have too 
| 2 ani often missed in their preoccupation with the profit incentive in the short 
ween 7§ and long runs. Farmers along with other modern men and women want 
an take income security, and this supply control can provide. 

come, | The argument has been made that factor prices, including marketing 
» above certificate prices, would remain free to fluctuate under supply control, 
ry with hence net incomes to producers would be destabilized. Is there real sub- 
mal ag. stance to this argument? I think not. In the first place nonfarm input prices 
back of do not fluctuate importantly from season to season; nonfarm input prices 
vithoutf creep upward but they don’t jump around. In the second place, the up- 
10 litte ward trend in nonfarm input prices would be taken into account in the 
Ives, orf calculation of fair returns to labor and capital on representative farms. 
n. In the third place the imputed prices of feed-fed-on-farms-where-pro- 
dicated} duced, and farm land, would certainly fluctuate no more, nor give rise to 
tunity new or additional problems, under supply control. What this argument 
ave nop seems to say is the following—supply control does not achieve perfection. 
tors of This is true. But most certainly supply control does not introduce some 
ers en-§ new, or additional, net income instability into agriculture. 

-level'f Finally, the allocation of resources among enterprises to satisfy a set of 
alize it future, uncertain prices is a difficult, ineffective process, to say the least; 
ling ing the allocations rarely turn out to be right in that actual prices rarely turn 
nphasig out to equal expected prices, Now it may be true that the allocation of 
woullf farm resources to yield a set of fair, stable prices does not maximize the 
nateridp welfare of society in some static sense. But it is also true that the resource 
allocation problem within agriculture under supply control as envisaged 
asters here would be greatly eased. Farmers would know with certainty the set 
culturf of alternatives confronting them; resources would be used to produce 
t alike rationally planned quantities at pre-determined fair prices, rather than in 
ye bon response to a hunch or guess regarding the future. 

the lat ~=Two other specific criticisms of supply control as envisaged here re- 
 1940;§ quire some comment. They are: (1) the regressive incidence of the in- 
ad nef creased returns to producers, and (2) the monopoly gains to producers 
resulting from farm technological advance. Comprehensive supply control 
would increase returns to producers in the short run, and these increased 


nmissio’ 


‘The Affluent Society, Houghton-Mifflin Co., 1958, Chapter VIII. 
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returns would arise out of increased prices in the market place. Thus, i 
is clear that supply control would be more regressive in its impact op 
consumers than, say, a payments program designed to yield comparabk 
returns. Food prices would be somewhat higher to all consumers unde 
supply control, whereas they would be lower to all consumers under ay 
income payments program with the costs of the latter course of actioy 
being met through a progressive income tax structure. An egalitarian 
approach would call for an income payments approach. 

But several further points need to be made. Although the tastes of this 
writer run to more equal incomes than we now have in the United States, 
it is clear that not everyone's tastes run in this direction: witness the 
increased use of sales taxes in state revenue structures. Hence, the regres. 
sive characteristics of supply control do not constitute a criticism in all 
quarters. Next, when the higher market prices under supply control ar 
compared with those under present programs, the regressive feature js 
much less important. First, prices are supported in the market place, hence 
are higher than free market prices, to all consumers under present pro. 
grams. Second, the increases in prices at the farm level above currently 
supported prices as the result of supply control would, where marketing 
margins are wide, have a relatively small influence on retail prices of food 
and fiber products, hence the regressive feature of supply control does not 
loom large when compared with current farm price and income support 
policies. 

The question of long-run monopoly gains to producers will not arise if 
society, acting through the Congress, adopts a reasonably rational pro 
cedure for determining fair prices. If the level of fair prices is determined 
by some ancient relationship, as under the present procedure for deter. 
mining parity prices, and farmers continue to adopt more and more pro- 
ductive techniques, then the producers involved would certainly reap 
monopoly gains. But even in this case, assuming a constant general price 
level, it seems inconceivable that the Congress would hold to a levd 
of “fair” prices that would make every farm family a pink Cadillac owner 
ostentatious consumption of this kind would be used as evidence that the 
level of “fair” prices for farm products was too high and should be low. 
ered. And where the population is overwhelmingly urban, as in the cast 
of the United States, this kind of evidence should be effective. 

If, on the other hand, a procedure were adopted such as was suggested 


in Section I for establishing fair prices, the monopoly gains problem would f 


not arise. A fair price, it will be recalled, is one that yields a fair retum 
to capital invested and labor employed on a representative farm for 4 
given state of the arts. As the arts progressed, as output per unit of input 
increased as the result of farm technological advance, the product prices 
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that would yield a fair return to labor and capital in agriculture would 
decline (assuming a constant general price level). Hence, the fair prices 
of farm commodities would decline consistent with the rate of technologi- 
cal advance in each commodity. 

Ill 


Two questions with broad and ideological implications are asked of 
supply control, and usually with a critical intent. First, will not comprehen- 
sive supply control seriously restrict the freedom of farmers? Second, will 
not comprehensive supply control seriously impair the efficiency of the 
agricultural plant? Let us deal with the first question first. It is possible 
to conceive of a production control program that would tell each farmer 
what to do and how to do it each hour of each day—something akin to 
a military operation. Such a rigidly directed program, with respect to 
objectives and procedures, would obviously drastically restrict individual 
freedom in decision making. But no one except a super-patriot looking for 
a dead horse to beat at a centennial celebration would concern himself 
with this case. In the first place farm people are not likely to approve such 
a program, and in the second place it could not be administered if they 
were sO unwise as to approve it. Americans with a three hundred year 
tradition of relative economic freedom (i.e., freedom to act within a set 
of collectively approved general rules) are not going to rush out and em- 
brace a military line type of control. 

On the other hand, there is a realistic possibility that farmers might 
push for and approve a comprehensive set of controls that would fix 
quotas on individual farms, by counties, and by states, with some cumber- 
some administrative machinery for making adjustments among farms, 
counties, and states. Also in their zeal to control they might approve of a 
combination of controls on products and factor inputs with complicated 
cross compliance features. In this not unlikely event, farmers certainly 
would find their freedom to act circumscribed. In this context, adjust- 
ments among local producers in the use of factors and in the sale of prod- 
ucts would be difficult, and adjustments among areas would prove im- 
possible. And combinations of controls involving restrictions on the use 
of inputs and product quotas would introduce an infinite number of pro- 
duction frictions and incongruities on individual farms. 

The problem here is a general one in the use of economic controls. Con- 
trols are asked to do too much—to solve all the inequities of the economic 
world as well as the more straightforward objective of reducing aggregate 
supply. In an effort to protect everyone from himself and his neighbor 
the controls are spun too fine, and in this elaborate web of controls free- 
dom of individual action is smothered. 

If, however, the objective of supply control is the control of supply, 


US, it 
act on 
ti 
under 
der an 
action 
itarian 
of this 
States, 
ss the 
egres. 
in all 
Ol are 
re is 
hence 
It pro- 
rently 
keting 
f food 
€S not 
Pport 
rise if 
] pro- 
ined 
deter. 
€ pro- 
reap 
| price 
level F 
ywner; 
at the 
e low: 
e case 
zested 
ould 
return 
for a 
input 
prices 


710 W. CocHRANE 


wherein the program remains essentially neutral with respect to the 
solution of the many inequities existing within agriculture, and that may 
arise, then a control program can be promulgated which would restrict in. 
dividual decision making, hence freedom to act, only modestly relative toa 
free market situation. And certainly a supply control program can be pro- 
mulgated which would expand the area of free decision making of farmers 
over that experienced with the nonintegrated structure of controls of the 
1950's. 

The structure of controls that would control supply, would remain 
essentially neutral with respect to the many equity problems within agri. 
culture, and would restrict individual freedom only moderately, if at all, 
as compared with a free market situation, is that outlined in Section I. The 
determination of the fair price by Congress, as distinct from price de- 
termination in the market, imposes no new restrictions on the farmer, 
In both situations he is a price taker; price is a given to him. The setting 
of the national sales quota has no direct meaning, or compulsion, for the 
farmer. The initial receipt of an individual quota based upon an historical 
average with the restriction that sales are limited to that quota, of course, 
represents a restriction on the freedom to act. But making the individual 
quotas negotiable—permitting individual farmers to trade, borrow or sell 
quota or parts of quota—reintroduces freedom of decision making with 
respect to firm operations at the local level. The individual farmer is free 
to buy and sell quota under the rules governing transactions in quotas, to 
produce his product in any manner of his choice, and to sell his product 
to anyone of his choice up to the limits of his limiting resource, namely, 
his quota share. 

True this supply control program does not solve all the world’s ills; 
it does not deal with the problem of low-production farms; it does not 
resolve the color barrier; and it does not make the world safe for democ- 
racy. It does, however, cope with the problem for which it was designed- 
the protection of gross farm income through the stabilization of the farm 
price level at a fair level. And it does this without seriously restricting the 
area of free decision making in farming. If there are other problems in 
agriculture to be corrected, and I can think of several, then additional 
programs which may or may not impinge on individual freedom should 
be considered. And once initiated they might for a variety of reasons be 
linked to supply control. But clear thinking demands that gestrictions to 
free decision making imposed by such programs not be charged to supply 
control. 

One problem that worries farmers, farm leaders and informed urbanites 
a great deal, and the policy solutions of which have important implications 
for the twin social goals of freedom and efficiency, is the great and grow- 
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ing income inequities within agriculture. Given the size structure of 
farms—smaller-than-family farms, family farms and larger-than-family 
farms—two policy questions press for solutions, First, how may the 
smaller-than-family farms be transformed into productive family sized 
farms? Second, how may family farms be protected from, or from be- 
coming, larger-than-family farms? No reasonably simple program device 
can be linked to supply control to effectively deal with the first question.* 
But an obvious and effective device is at hand within the structure of 
supply control for dealing with the second question. It is—place a tax on 
the quota held by a single producer above that amount of product that 
could be produced by an efficiently organized family farm. Such a pro- 
gram feature linked to supply control clearly imposes restrictions on the 
individual’s freedom to act. Thus, society must decide whether the gains 
from such a taxing regulation, in the way of protecting and promoting the 
family farm goal, outweigh the loss of personal freedom. If, further, the 
tax on the amount of quota held were not imposed until that point was 
reached on the long-run planning curve where it flattens out (except for 
further declines resulting from the bargaining and commercial advan- 
tages of bigness), then the efficiency goals of society would in no wise be 
invalidated by the tax in question. 

The question of efficiency grows naturally out of the foregoing discus- 
sion of freedom. The argument is easily made that control programs that 
tend to freeze resources into place and impede resource adjustments tend 
also to impair productive efficiency. And again control programs might 
be conceived and imposed that would have this effect. The propensity to 
control finely with respect to equity questions generally pushes in this 
direction. 

But here let us restrict ourselves to a discussion of the impairment of 
efficiency under the structure of supply controls outlined in Section I. 
As discussed earlier, it can be shown that a set of “fair” prices, insofar 
as they are different from equilibrium prices will not direct resources 
into those uses that maximize the total welfare of society given the struc- 
ture of consumer wants. Only equilibrium prices in a perfect market will 
do this. But need this slippage in efficiency bother us? I think not, and for 
several reasons. First, agricultural commodity markets are far from per- 
fect markets in a free state; the cobweb interaction in agriculture gives 
rise to all sorts of resource malallocations. Second, the “fair pricing” pro- 
cedure outlined in Section I is not divorced from the world of rational 
resource allocation. Fair prices would move relative to one another with 


*The solution to this question, or problem, must involve a comprehensive program 
of labor mobility, capital transfusions and farm reorganizations, which is beyond the 
scope of this paper. 
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changes in production practices and technologies in different commodities 
Third, what is proposed here for agriculture in the way of supply contrg| 
is comparable to that which exists in all durable goods and differentiated 
product industries. Price is set by the firm, or the industry (depending 
upon the market structure) to reconcile a variety of objectives—income 
return, desired growth rate, asset security, personal power aspirations of 
management, and so on. Then the output of the firm, or industry, jg 
adjusted to demand at that price or prices. In this organizational struc. 
ture there is inefficiency, too, relative to a perfect market. But do we 
worry greatly about it? No! Harberger suggests that monopolistic ele. 
ments constitute a welfare loss through the misuse of resources of less 
than one-tenth of 1 per cent of the national income.’ This estimate could 
be 100 per cent wrong and still we need not be greatly concerned. Then 
why the great concern over the adoption of pricing practices for agricul- 
ture that are in widespread use in the nonfarm sector? 

But this discussion of efficiency in agriculture can and should be shifted 
from a negative to a positive line of argument. And this is accomplished 
by shifting our concept of efficiency—from the elusive concept of alloca- 
tive efficiency to the more conventional concept of output per unit of 
input. Logic suggests and experience too indicates’ that productive effici- 
ency in agriculture, in the output per unit of input sense, increases more 
rapidly under good and stable prices than it does in distressed and un- 
stable situations. Under good and stable prices, farmers have the incen- 
tive, as well as the financial capacity, to make the cash outlays or financial 
commitments that are associated with the adoption of new and improved 
production techniques. Now the primary objective of supply control is 
good and stable farm prices; further, there is nothing in the mechanics of 
supply control, as outlined here, that would impede the adoption of new 
techniques or resource adjustments. On the contrary, farmers as price 
takers—takers of good and stable prices—would have every incentive to 
jam all known and improved techniques into practice (i.e., get their indi- 
vidual cost structures down, hence widen the profit area of individual 
farms). Hence, we conclude that the rate of increase in efficiency in 
agriculture would be exceedingly rapid under comprehensive supply 
control—perhaps more rapid than anything experienced in modern times. 

What I am arguing here is that gains in efficiency through the dynamic 
process of farm technological advance under comprehensive supply con- 


*“Monopoly and Resource Allocation,” American Economic Review, Papers and 
Proceedings, Vol. XLIV, May, 1954, No. 2, p. 82. 

See the discussion of the effect of greater price certainty on production in An 
Economic Analysis of the Impact of Government Programs on the Potato Industry of 
the United States, by Gray, Sorenson and Cochrane, Minn. Agri. Exp. Sta. Tech. Bull. 
211, June, 1954, 
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01 would swamp any inefficiencies resulting from a malallocation of 
sources under that institutional complex. And under the “fair” pricing 
rocedure outlined above these important gains in productive efficiency 
would be passed along to consumers in the form of lower farm prices 
assuming a constant general price level). In fact, it is altogether possible 
that the level of “fair” prices for agricultural commodities would be lower 
it the end of 10 years of comprehensive supply control than under 10 
«mparable years with current programs. The increased tempo of farm 
technological advance under supply control would make this possible. 

But such an implied rate of technological advance has further implica- 
tions, and adverse ones, for social and economic organization in agricul- 
tue and out. The pressure on resources, particularly labor resources, to 
transfer out of agriculture with all the attendant personal, family and 
secial adjustment problems, would be intensified by the increased rate 
of farm technological advance under good and stable farm prices. Here, 
however, we have bumped up against the technological revolution in agri- 
culture—the wonderous development, dissemination and adoption of new 
technological knowledge—on which we have no national policy, economics 
is strangely silent and educators and laymen worship blindly in the name 
of “progress.” Obviously this many sided problem is beyond the scope of 
this paper, but it will be pursued in a later paper." 


IV 


The question is often asked—but how would such controls work in the 
feed-livestock complex? What if the beef cattle producers would not 
come in? What protection would the cash grain farmers receive? . . . and 
son, As stated in the first principles of supply control outlined in Sec- 
tion I, the quotas would be imposed on commodities moving into market- 
ing channels destined for consumption; quotas, for example, would be 
imposed on hogs, beef, and eggs, not on inputs such as land or feed 


"The time has come, I believe, to realistically appraise and analyze the allocation 
of research and educational resources among different sectors of the economy. Cer- 
tainly economists who earn their keep fussing over resource allocation problems 
should be receptive to the study of another allocation problem. And certainly there 
is prima facie evidence of too heavy a concentration of new knowledge-creating re- 
sources in agriculture; the chronic surplus at not “unduly high” farm prices and the 
constancy of conventional resources committed to agricultural production provides 
such evidence, Rational behavior in the field of agricultural policy suggests that care- 
ful consideration be given to a withdrawal of some research and educational resources 
ftom agriculture and their transference to other activities. This is not a case of turn- 
ing the clock back. Nor is it a case of being against progress. But it is a recognition 
that there can be too many new knowledge-creating resources allocated to a particular 
sector of the economy—an allocation of new knowledge-creating resources that causes 


that sector to grow too fast relative to the expansion in demand for the products of 
that sector. 
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grains, This is suggested to facilitate effective administration. Individy 
quotas can be accounted for and policed within the marketing channd 
as they cannot be prior to the point of first sale. Buyers of animal produc 
would be required to forward with such products (or animals) evideng 
of legal sales by farmers (i.e., evidence that sales were made within th 
farmers’ quotas). Products (or animals) not covered by evidence of quo 
could not move legally. And at some place in the marketing channel, 
final accounting would be made to the government of the product moy. 
ing together with evidence of quota. In the case of meat, for example 
all livestock slaughterers would be required to report to the governmen 
the pounds of livestock slaughtered and account for such pounds with 
evidence of quota. 

Granted the necessary enabling legislation, and the approval of suppl 
control by a heavy majority of farmers, say two-thirds, then suppl 
control should be advantageous (i. e., should raise gross income to al 
farmers concerned) in the following commodities, singly or in combim. 
tion: pork, poultry meat, eggs, and milk for manufacturing. The shorts 
elasticity of demand at the farm level is sufficiently low in these con. 
modities to increase prices to producers proportionally more than ind 
vidual cut backs in supply, hence to increase individual firm gross in 
comes, under programs of supply control (and I am convinced the long. 
run elasticities, too, are sufficiently inelastic). Certainly supply cont 
for the above aggregate of commodities would prove advantageous t 
the aggregate of producers. The short-run elasticity of demand for this 
aggregate would probably approach —0.4 at retail and be even lowe 
at the farm level. Such an elasticity provides plenty of price leverage t 
the controlling action. Thus, we conclude that supply control for any on 
of the above commodity groupings would meet with success if operatel 
alone. But the success might be short of spectacular in some cases. If 
however, controls came into effect on the above aggregate of commodities, 
the price enhancing consequences of controls would be great, and th 
success of the approach in terms of: gross income improvement would b 
assured, 

There is more question about the price elasticity, short and long-m 
of beef. It is possible that the long-run price elasticity of beef at retal 
is greater than one, and some remote possibility that this price elasticity 
at the farm price level is greater than one. For these reasons, beef pit 
ducers probably would not want to initiate supply control, and they wouli 
be justified in sitting out any early moves toward supply control. Bu 
does this mean that the success of supply control would be endangerd 
for the above mentioned animal products? Not at all. When we say thil 
the demand for pork, for example, is inelastic, we mean that consumes 
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Jo not substitute other commodities for pork in sufficient quantity, given 
m increase in the price of pork, to make the reduction in pork consump- 
tion proportional to the price increase. Thus, if the demand for a com- 
nodity at the farm level is actually inelastic, supply control in that com- 
nodity is not endangered by the failure of competing commodity groups 
tpaccept supply control. 

It is probably the case, however, that beef producers would be forced 
.B to accept supply control if producers in the above aggregate of animal 
products adopted supply control. The resources released through the 
employment of supply control in pork, poultry meat, eggs and milk for 
manufacture, if transferred into beef production, which seems highly 
lkely, would expand the production of beef and thereby lower its price. 
ff the demand for beef at the farm level is elastic, the price decline would 
‘Foot be proportionate to the supply increase; but there would be some 
price decline. This would hurt established producers. Hence, there would 


ina § be an economic incentive for beef producers to adopt supply control to 


protect their market—to keep beef production from becoming a dumping 
-f ground for resources removed from production by supply control in com- 


indi. peting products. Only experience can indicate how great the pressure 
in-§ would be to adopt supply control in a commodity such as beef, but there 


-f would be some pressure. 

The position of the producer and seller of cash feed grains within the 
pattern of controls under consideration here worries cash grain producers 
and not without cause. They do not see any direct support for their com- 
modity in this system of controls. In a situation in which excess supplies 
were not so ubiquitous, this lack of direct support would be relatively 
wimportant; the higher prices for the animal products would hold up the 
prices of the inputs—feed grains in this case. But under the system of 
controls envisaged here, the surplus resources, the resources closed out 
of the production of the controlled commodities, could and probably 
would shift into the production of feed grains for sale with result that 
feed grain prices would plummet downward. 

There is no easy solution to this problem. Shifting the whole basis of 


-tup control away from the animal products to feed grains greatly weakens 


if the mechanics of control. Trying to cut and fit a supply control program 
for feed grains to one for animal products, particularly if only certain 
animal products were under control, would be most difficult. It is always 
difficult to integrate control programs vertically. And an income payments 
program for feed grains which carried with it any economic advantage for 
farmers would tend to make feed grain sellers out of all feed producers 
rather than the present small percentage; it would also create a pressure to 
expand feed grain production, necessitating controls again. 
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The following course of action for cash feed grain producers might 
work—at least it is worthy of consideration. It is an income payments plan 
which attempts to limit those payments to legitimate cash sales. Each 
feed grain producer would subtract from his total production that amoup 
of feed required to produce the products involved in his quotas (this 
would be done with standard feed conversion rates). Where the total 
feed grain production of a farmer exceeds those amounts utilized to pro- 
duce product quotas, that excess would be eligible for payment. Payments 
would equal the difference between the defined “fair” price for each 
feed commodity and actual transaction prices as documented by bills of 
sale. But since no controls would be in force for corn and other feeds, the 
incentive to increase feed production would be powerful indeed. Thus 
payments would only be made on some share of each farmer's feed 
output eligible for payments. In the first year the share might be set at 
75 per cent of the eligible amount. If supplies of corn and other feeds 
accumulated in storage under this proposal, the share could be cut to 
50 per cent. 

But before the share on which payments were made dropped too low, 
an acreage allotment program might be tried. A total feed—grain acreage 
goal could be established each year which, with average yields, would 
produce the feed required to fill out the national sales quotas in the 
various animal products.’* The total feed-grain acreage goal could then 
be distributed among producers each year on the basis of historical rec. 
ords of production. Such a control program should hold feed grain pro- 
duction roughly in line with feed grain requirements, and this should 
suffice for a commodity which essentially is an input item. 

That feed grains, principally corn, would require some kind of income 
support, in the context of comprehensive supply control and existing 
surplus productive capacity, seems evident. But specifying a procedure 
which doesn’t constitute a bottomless pit into which resources might es 
cape, and which does provide income support for the legitimate cash grain 
producer is not any easy task. The procedural route may lie along the 
lines outlined above, but the conjectural elements of the situation fog 
over the exact route. 

V 


The reaction of some to the foregoing discussion could well be—“Great 
balls of fire, isn’t there a less complicated means of dealing with the com: 
mercial farm problem than supply control?” And, of course, the reply 
must be “perhaps there is.” Perhaps a course of action can be devised 
which, in the face of the technological revolution raging across agricul 


“Feed requirements for non-controlled commodities could be estimated on th 
basis of market demand. 
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ture, will (1) contract aggregate output in the short run, (2) effect a rate 
of output expansion, commodity by commodity, consistent with demand 
expansion in the long run and (3) achieve rates of return to capital and 
labor employed in agriculture roughly comparable to those in the non- 
farm sector (for these are the things that a successful program of action 
must do), more directly, or more simply or more effectively than compre- 
hensive supply control. But if there is, I have been unable to discover it. 
In this connection we must recognize that prayers, transcendental reason- 
ing and non sequiturs are not substitutes for policies with real content 
that cut and admit of rational analysis. 

In conclusion I want to make three general points: 

First, although the set of institutional controls outlined and analyzed 
above appears complex, and is complex, so is the present conglomerate of 
programs and controls, and so is a perfectly functioning free market (if 
there is any doubt on this latter score the doubter might find it instructive 
to review the accepted works of Marshall, Hicks, Stigler, Scitovsky and 
Viner). The point to be made is the following—a thorough description 
and analysis of any set of operating institutions appears complex and is 
complex, but this does not mean that those institutions must prove ineffi- 
cient and cumbersome in practice. It is my belief that comprehensive 
supply control as outlined above can be effective in practice, if it is es- 
poused by 60 to 70 per cent of the farmers involved. 

Second, although it probably is true that farmers in most commodity 
lines would now reject supply control, it does not follow that they would 
reject it after a realistic appraisal of the policy alternatives open to them. 
Commercial farmers generally, and their leaders, are living in a fool’s 
paradise, seemingly oblivious to the fact that their present modest income 
position rests squarely on a massive purchase, storage, surplus-disposal 
operation, When farmers are forced by their urban cousins to put their 
productive house in order, comprehensive supply control may not look 
bad at all. It may, in fact, look very good. 

Third, although the short-run objective of supply control must be the 
absolute contraction of aggregate farm output by several percentage 
points, as must be the short-run objective of any effective farm policy, 
and admittedly this is a difficult task, the longer-run problem of agricul- 
ture, hence policy objective, is of a different order. The over-riding long- 
run problem of American agriculture is that of obtaining a rate of output 
expansion, commodity by commodity, equal to, or in balance with, de- 
mand expansion. And this is precisely the kind of problem that compre- 
hensive supply control was designed to cope with—to solve. In this context 
supply control is not some monstrous thing, biting sharply into each 
producer; it is a rational procedure for adjusting the rate of growth in a 
competitive industry to the rate of growth in demand. 


PROGRAMMING REGIONAL ADJUSTMENTS IN GRAIN 
PRODUCTION TO ELIMINATE SURPLUSES* 


Eart O. Heapy AND ALvin C. EGBERT 
Iowa State University and Agricultural Research Division, USDA 


SIDE from the war and the period immediately following, United 
States field crop production has been under production control 
for the last 25 years. Millions of producers in most geographic areas have 
had the opportunity and have been encouraged to withdraw a portion of 
their land inputs from the basic crops in qualifying for support prices and 
other income supplements. The spatial pattern of crop production today 
thus probably is considerably different from that which would have de. 
veloped in the absence of direct or indirect land withdrawal subsidies 
and with the expression of consumer preferences and technical poss. 
bilities through a free market. Considering the nonproportional changes 
in technology in different regions, and the relative shifts in consumer 
demand, etc., that have taken place since the free market and peacetime 
conditions of 1933, we know relatively little about the pattern that might 
exist today without agricultural programs. 

It is our purpose in this article to examine possible regional production 
patterns if control programs were absent, if agriculture were producing 
an “equilibrium” quantity of grain products, and if the geographic pattem 
of production were consistent with certain restricted comparative ad- 
vantages of various regions. 

We believe that if production control programs are to be continued, 
they should be based on an attempt to shift entire areas or regions—at 
least in major part—in line with long-run market equilibrium directions. 
There is basis for this emphasis today, as compared to the time at which 
the ancestor of current types of programs was initiated. Control programs f 
of today still employ the same basic philosophy and purpose as the 1983 
Agricultural Adjustment Act; namely, that all or large numbers of farmers, 
regardless of their location or relative advantage in production, should 
be given opportunity, or be required, to reduce acreage of basic crops by 


* Journal Paper No. J-3672 of the Iowa Agricultural and Home Economics Expet- 
ment Station, Center for Agricultural Adjustment cooperating. Project No. 1405. The 
research for this article was conducted cooperatively by the Iowa Agricultural and 
Home Economics Experiment Station, Center for Agricultural Adjustment, and the 
Farm Economics Research Division, Agricultural Research Service, U. S. Department 
of Agriculture. The assistance of H. L. Stewart, Glen T. Barton, and C. W. Crick- 
man, Farm Economics Research Division, is gratefully acknowledged. The views er 
pressed in this article are those of the authors and do not necessarily represent the 
views of Iowa State University, the Farm Economics Research Division, or the U. §. 
Department of Agriculture. 


718 


some 
farm 
of ex 
towa 
Unde 
use 
the a 
direc 
one 1 
farme 
oppo 
some 
to the 
B 
provi 
wide 
pres 
prod 
run 
coulc 
into 
plus, 
shifts 
gro 
terns 
Le 
shift 
were 
stud 
duce 
creas 
mod 
repo 
esti 
| the 
mig 
plus 
T 
cuss 
mate 
the | 


REGIONAL ADJUSTMENTS IN GRAIN PRODUCTION 719 


some proportion. There was reason for this emphasis in 1933, when non- 
fam employment opportunities did not exist, the nation was in a state 
of extreme economic shock, and public action needed to be directed 
toward getting relief funds almost equally in the hands of all farmers. 
Under the circumstances of the time, it would have made little sense to 
use a program designed to get income supplements to farmers without 
the appearance of dole (supposing that values of the time did not allow 
direct payments) in such a way as to put funds in the hands of people in 
one region but not in others. This was particularly true at a time when 
farmers who reduced acreages would not have had other employment 
opportunities, and when price increases that would have resulted as 
some regions withdrew from production would have been modest relative 
to the great income depression of the time. 

But now these conditions have disappeared. The need no longer is to 
rovide general income supplements for an indefinite period because of 
widespread lack of alternative economic opportunity and national de- 
pression. The problem now is partly or largely one of obtaining spatial 
production adjustments over the country which are consistent with long- 
run needs under the further national economic growth in prospect. It 
could be argued that this adjustment is needed (a) to bring production 
into line with demand and to relieve the heavy burden of present sur- 
plus, storage, and fiscal requirements for agriculture and (b) to encourage 
shifts in agricultural resource use, relative to population and economic 
growth, which are consistent with changes now in progress in the pat- 
tems of comparative advantage and demand. 

Later in this article we provide empirical indication of the regional 
shifts in grain production which might be desirable if annual output 
were brought in line with an assumed level of demand. To date our 
study deals with feed grains and wheat, since these crops are being pro- 
duced in quantities leading to mammoth surpluses that promise to in- 
crease, The scope of the task precludes consideration of additional com- 
modities in the initial stages of a methodological appraisal such as that 
reported here. Using several spatial and programming models, we have 
estimated, albeit imperfectly in terms of intra-area detail, areas in which 
the cost of grain production is relatively high and which, accordingly, 
might best be withdrawn to eliminate the problem of ever-growing sur- 
pluses in government storage. 

There are numerous alternative means of controlling supply. We dis- 
cuss one and outline a method of obtaining data for guidance of it. Ulti- 
mately, of course, the method to be used will have to be decided upon by 
the public itself, in light of basic values and political acceptability. 
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Regional Gains and Losses 


However, before we present empirical results, we offer some proposi- 
tions about the regional gains and losses involved in such adjustments 
and about types of programs which would, in welfare-economic terms 
appear desirable. 

To adjust acreages on a regional basis, rather than as fractional parts 
of millions of widely scattered farms, has several advantages. Two of 
the main ones are mentioned above. But a third reason also exists—we 
believe that lessening of output through small adjustments on millions of 
farms is in practice impossible. 

Regional adjustment of production in “directions of equilibrium,” to 
bring annual output into line with annual disappearance (requirements) of 
grains would not be equally painless, or painful, to all producers. Of 
course, if current price support programs were continued and a portion 
of annual output likewise continued to become immobilized from the 
market through government storage, farmers in regions where production 
was retained would not gain any particular windfall as producers of 
other regions withdrew production. However, we would suppose that 
regional adjustment programs to withdraw grain production in those 
regions with lowest comparative advantage would (1) have a goal of 
bringing output into line with demand and (2) lean more heavily on the 
market pricing mechanism to determine price and otherwise specify re- 
source use. 

Of course, this use of prices need not mean elimination of storage and 
price support as a means of lessening instability; it would only knit price, 
production and resource use more closely to demand and general equi- 
librium. We have no notion that on some cold, crisp morning, prices and 
grain stocks should be thrown open in the market, with all producers in 
regions of low advantage being forced out of production just to allow 
clearance of the market. We believe that farmers who now produce in 
regions of comparative disadvantage could rightfully claim, on the basis 
of welfare economics and democratic justice, compensation for their con- 
tribution towards “putting the economy in more sensible shape relative 
to consumer demands expressed in the market.” They would be making 
a tremendous sacrifice, to allow (a) clearance of the market and (b) the 
opportunity for farmers of regions remaining in production to produce as 
much as would be consistent with their resources, production possibilities 
and prices. In the absence of price supports that jut above equilibrium 
levels, all grain prices would be somewhat lower—feed grain prices 
slightly so, but wheat prices considerably less than those existing in 1958. 
Yet for regions of high comparative advantage that remained in produc- 
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tion, the sacrifice would be relatively small. They could “produce to their 
heart's content,” and many with highest comparative advantage, being free 
to use new techniques and to feed more livestock, could earn even more 
at slightly lower grain prices. In any case, the great burden of bringing 
roduction into equilibrium through this means would fall on those farm- 
es who must drop out of grain production and resort to the next closest 
alternative. And in some wheat areas, especially, this is a long drop. Why 
should farmers in these concentrated areas stand most of the sacrifice 
involved in solving a surplus problem that had its origin years ago and 
that has been perpetuated by programs designed to supplement incomes 
of farmers in areas of comparative advantage as well as those in areas of 
disadvantage? A change of this nature would be about as abrupt—and 
as unjust—as withdrawal of old age pensions from half the retired popula- 
tion but not from the remainder. 

We do believe that these regional adjustments need to be brought 
about to remove the embarrassment and stigma attaching to agriculture 
from mammoth surpluses, as well as to bring about a more up-to-date and 
realistic economic structure of agriculture. But we think compensation 
should be afforded those required to make the adjustment, an adjustment 
that is a heritage of the entire agricultural industry and society. 

Our estimates based on 1954 data, of land acreage that needs to be 
withdrawn from grain production, can be rounded to 32 million acres. In 
fiscal 1957, a total of $1,386 million went into subsidies of various kinds 
for the grains studied.1 This same amount could provide an annual 
“withdrawal” payment of about $43 per acre on 32 million acres. Used 
for this purpose, particularly if it were continued as a total farm subsidy 
over the next few years, it would go a long way toward paying the cost 
of regional adjustment. We estimate that an average annual payment of 
$19 per acre, or a total of $608 million, would be required to make it as 
profitable to withdraw the land as to retain it in production. The $19 is 
the average difference between cash production costs and the value of 
sales per acre at 1958 prices. But even if the “reservation price” for land 
withdrawal were as much as $25, which was our estimate using 1954 
prices, the cost for 32 million acres would be only $800 million, much 
less than present costs even allowing for administrative outlays. Hence 
a great public saving would occur, and we would be moving in the direc- 
tion of needed adjustment. 


‘The figure includes government costs of nonrecourse loans, donations of food to 
foreign countries, soil bank and acreage allotment payments, commodity export pro- 
grams, surplus commodity removal, and the international wheat agreement. Some 
small part of these programs would be needed anyway, for aid to underdeveloped 
countries. 
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Means for Regional Adjustment 


To compensate for major land-use shifts on a regional basis, several 
means are available. One would be direct land purchase by the Federg| 
government. But in times of general prosperity we doubt that this ap. 
proach is entirely consistent with American value systems. If it wer 
used, it might be used in total, with the land rented back to farmes 
and ranchers for specified alternative uses. 

We believe that there is need for purchase of some land for particular 
purposes as national economic development and income growth continues, 
One product of land which has a high income elasticity of demand js 
recreation. The nation is short on recreational lands. It will be much more 
so as population and income grow further. 

Another land use yielding products with relatively high income elastic. 
ties is forestry, for lumber and paper products, It is one that needs cur 
rent planning for the greater population 40 to 50 years hence. But be. 
cause of time and discounting, it is an alternative that has little income 
attraction for individual farmers. 

Another major alternative use for land withdrawn on a regional basi 
is forage and grazing. Yet even here a period of five years and upward 
is required before productive stands of native grass can be obtained m 
wheat lands and the collection of assets represented in grazing can pro- 
duce an income. While there are direct costs involved in seeding and 
stocking lands diverted from grains, a major cost is the income that is 
foregone in the waiting period, and another is the income reduction in 
shifting from wheat under price support to grass-based farming. 

Purchase of land might best serve in reallocation from annual crops to 
forestry. But other systems of compensation need to be explored, espe 
cially for shifting to such uses as grazing. 


Systems of compensation other than direct land purchase may have § 


greater public acceptance for major land-use adjustments, One method 
would be for the Federal government to rent the land being withdrawn 
from surplus crops, then invest in the seeding and other costs involved 
in shifting to grass and other specified uses. An alternative with simple 
administrative and managerial requirements would be purchase of farm- 
ers rights to produce any crops but those specified over a relevant period 
of time. In the latter case, farmers would still handle the land, and most 
of the administrative and managerial problems in getting the shifts ac 
complished would fall in their hands, But for many farmers a sizeable 
increment in capital investment would be required for seeding and/a 
stocking land. Hence, a special credit program should be included in the 
“action bundle” to provide farmers with the assets for making the shift 

Two quantities are important in making such a program successful: 
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namely, the rental rate and the time period. The annual rental rate 
should be high enough to make participation profitable and attractive. 
The program should be announced to farmers as one substituting com- 
pletely for current price-support, income-supplementing mechanisms. 
At the end of a designated planning period, for example, prices would be 
tumed loose in the market, aside from the stability programs discussed 
previously. But this would need to be done without throwing present 
huge surplus stocks on the market. The depressing effect on prices of 
these stocks would bring immediate chaos in grain markets and later in 
livestock markets. 

The annual payment for rental of land or purchase of rights should 
compensate for the shift to the alternative land use. Thus for land shifted 
from wheat to grass the rental or “rights’ purchase” rate would approxi- 
mate the return from wheat during the first years, when income would 
approach zero because seedings were being established. It would be 
lowered as grazing was initiated. 

At the very minimum, contracts should be for five years. We would 
recommend a period of 10 years for wheat areas shifting to grass, in order 
to provide a planning horizon that favors participation and offsets the 
portion of capital value not represented by capitalization of support 
prices and subsidies. In either case, contracts could carry a renewal clause, 
allowing an option for extending the period at rates equal to those at 
the outset, adjusted upward in proportion to changes in the general price 
level. 

A credit program would serve as a technical complement to the rental 
scheme, in providing funds for land conversion, livestock purchase, and 
other necessary investments. But it, along with the compensation method, 
would need to be so administered as to encourage and facilitate combina- 
tion of farms into units of economic size. 

We believe that, during the transition period, such an over-all plan can: 
(1) make farming as profitable as it now is for farmers in major adjusting 
regions; (2) facilitate the regional production shifts needed under current 
technology, demand, and economic growth conditions; (3) provide an 
eventual termination to a public burden and to the embarrassment of 
existing helter-skelter and unsuccessful attempts to reduce output and 
handle surpluses; (4) cost less in public subsidy over the next 20 years 
than will otherwise be the case; and (5) represent an equitable method, 
| with stability pricing programs being continued, to provide to producers 
in regions remaining in production of basic crops the “opportunity for 
full-scale production and unhampered decisions” in a market where out- 
put is shrunk to conform to demand. 

Many details of this plan need spelling out, along with methods for 
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disposal of existing excess stocks. However, in order to have space fy 
presenting empirical indications of regional adjustment patterns, we saye 
those details for a later time. 


Empirical Indications of Regional Production Patterns 


Downward adjustments in production to meet demand might entail two 
types of input changes: (1) Withdrawal of land inputs and complementary 
inputs from grain production in extensive regions so that the geographic 
pattern of production would be consistent with restricted comparative 
advantages of various regions, and (2) maintenance of land in production 
but a lessening of other inputs—that is, a reduction of farming intensity- 
in regions remaining in grain production. We analyze only the first of 
these. However, we believe that this is the major adjustment and that 
consideration of the second would alter our results only slightly. 

Regional adjustment programs require, first of all, the determination of 
regions that should stay in and that should go out of grain production, We 
have developed and applied several programming models to provide a 
beginning. Our concern is with production of wheat and of feed grains- 
corn, oats, barley and grain sorghums—since these are the commodities 
of greatest burden in surplus storage. Because of the size of the task that 
faced us at the outset, we attempted to determine which regions should 
continue to produce these grains and which should shift to other produets 
to make annual output approximate annual “requirements” or disappear 
ance of these products. The year 1954 serves as the basis for relating out- 
put to requirements because the research was initiated soon after thi 
date. Requirements are considered to be a “discrete” quantity; they repre 
sent disappearance of grain in 1954 adjusted for normal exports, livestock 
populations, and food requirements. We assume the farming techniques 
existing in 1954 and suppose (because we could only thus make the com. 
putational burden manageable) that requirements coefficients are constant 
within each region. 

Results from three of the programming models are presented here’ 
These models represent, without inclusion of disposal activities or slack 
variables, coefficient matrices of 106 X 310 order. The United States was 
broken down into 104 producing regions, each with the three activities: 
feed grains, wheat for food, and wheat for feed. Restrictions included 
land or acreage constraints for these crop activities in the 104 regions, plus 
two restrictions for total United States feed grain and food wheat demand. 
The procedure used considers the comparative advantage of different 
regions in producing food and feed grains. The spatial production pattem 
and the acreage thus determined differ from that which would have 


* Additional models were used for purely methodological reasons. 


resultec 
and fee 
objectis 
demanc 


Mode 


where ( 
costs of 
subvect 
in the 
crop in 
fertilize 
isnot 
We ha 


where 

barley, 
k-th re 
these a 
tions it 
inequa 
largest 
In add. 


are tw¢ 


adjuste 
deman 
betwee 
in furt 
use an 
annual 
norma! 

In 
activit 


period 


724 

X3 
In (3), 
Xjx is 1 

in co 
with te 
| 


il two 
entary 
raphic 
ative 
uction 
nsity— 
irst of 


d that 


tion of 
mn, We 
vide a 
rains- 
odities 
k that 
should 
oducts 
ppeat- 
Out: 
er this 
repre: 
estock 
niques 
COM: 
mstant 


here’ 
r slack 
es Was 
ivities: 
cluded 
s, plus 
mand, 
ferent 
yattem 


1 have 


REGIONAL ADJUSTMENTS IN GRAIN PRODUCTION 725 


resulted had we simply added up the “low per unit cost regions” for wheat 

and feed grains until we had balanced output against annual use. Our 

objective function in two models is that of minimizing the cost of meeting 

demand requirements. In one model, maximizing profits is the objective. 
Model A. The objective function for this model is 


Min. {(X) = Cy Xx (1) 
where C; is a subvector of per unit costs, containing n elements to represent 
wsts of producing feed grains and wheat in the k-th region; and X, is a 
sbvector of crop outputs, with n elements representing production levels 
in the k-th region. In this case, c;,, the unit cost of producing the j-th 
gop in the k-th region, includes only the labor, power, machine, seed, 
fertilizer, and related inputs for each grain. In other words, land rent 
isnot included as a cost. Neither are farm overhead or fixed costs included. 
We have r = 104 regions and minimize (1) subject to the restraints 


XikPik + X2xPox + Sx (2) 
where X1,, Xx and x3x refer respectively to outputs of feed grains (corn, 
barley, oats, and grain sorghums), feed wheat, and food wheat in the 
kth region and pix, Pox and p3 stand for the per unit land inputs for 
these activities in the k-th region; while S, is a vector of acreage restric- 
tins in this same region. The total programming matrices include 104 


inequalities such of those in (2). The restrictions in S, are set equal to the 
largest acreages devoted to feed grains and wheat in the past 8 years. 
Inaddition to these 104 inequalities to represent acreage restraints, there 
are two discrete demand restrictions, 


Xu + Xo + X12 + Xe Xx + Xe = di (3) 
Xa + Xo + = de (4) 
In (3), a national “demand” restriction for feed grains, the coefficient of all 
ix is 1 because units of output are in terms of a feed equivalent expressed 
incorn. The feed grain demand restriction is measured in this same unit, 
with total units representing the 1954 level of feed grain disappearance 
adjusted for normal livestock production. Coefficients in (4), a national 
demand restriction for food wheat, are also 1, since no distinction is made 
between types and classes of wheat (a detail which may be corrected 
in further analysis). For requirements restrictions in both (3) and (4), we 
use an equality to indicate that annual production must exactly equal 
anual requirements; with requirements at the 1954 level adjusted for 
normal livestock production, exports, population, and food uses. 
In this model, feed grains other than wheat are combined into a single 
activity, with acreage in each region proportionate to the acreages in the 
period 1950-53. This procedure takes into account the fact that crops such 
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as corn and small grains are grown in fixed rotational proportions in yp, 
gions such as the Corn Belt. We made computations with another mod 
not presented here, in which each feed grain crop was considered to }y 


independent. However, since it does not consider current rotational yx. § 


quirements, we believe that it overestimates the magnitude and naty, 
of regional adjustments needed in grain production. 

Model B. This model is exactly the same as A, except that land rent; 
included in the c;,, the per unit cost of producing the j-th crop in the kt} 
region. The modification represented by B was used because only graiy 
crops are used as competitive alternatives in programming. Inclusion ¢ 
land rent as a cost in model B gives some recognition to alternative crop; 
However, since grains are the major crops in the regions programmed 
market rents are probably largely based on feed grains and wheat. Fx 
this reason, we believe the estimates arising under models A and C tol 
more appropriate than those of B. (We have computed the shadow price 
or “rents” under each model, but do not present them here.) Neither modd 
A nor model B takes into account transportation costs to regions of ¢. 
mand, or the magnitude of demand in each region.* 

Model C. This model is the same as A in terms of nature and number ¢ 
activities and restrictions and the structure of production costs. However, 
it attempts to give some recognition to costs of transportation to regions ¢ 
demand and also to give partial recognition to demand requirements it 
different regions. If transport costs between regions of production ani 
regions of demand (as well as demand magnitudes in each region) wer 
available, the pattern of production which minimizes costs, includin 
transport costs, to meet the “fixed” demand of each region could be de 
termined. We have such a model in the computational stage. Howeve, 
for purposes here, we use a substitute. Instead of minimizing costs ast 
(1), we now maximize profit; X, is as before but C, is now a vector of 1 
prices for the k-th region. Here we assume that net prices in each regio 
account for transportation costs to consuming regions. In effect, we 
sume that prices in each region are-equal to those in a central market (0 
in a series of interrelated markets) less the cost of transportation fron 
the region. Using historic price differentials between these regions to tt 
flect these transport costs as they would be expressed in a purely com 
petitive market, we have used an equation similar to (1) to indicate th 
pattern of feed grain and wheat production which maximizes profit. Thi 
is equivalent to a minimum-cost solution under the above assumptions ai 
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the implied prices. In an interregional competition sense, we assume that 
crops not included in X; are “lower” alternatives than those which are 
included. However, we do select a spatial pattern of feed grain and food 

wheat production which considers the comparative advantage among 
regions for the grain crops included. This is true for the particular objec- 
tive function of all three models. 


Results from models 


Results from the three models are presented in table 1. The total 
acreages allow fulfillment of “fixed demand” quantities equal to 757 million 
bushels of food wheat and 3,887 million bushels of corn equivalent, in 
addition to the amounts needed for seed and silage. These quantities have 
been programmed for the major part of the United States, but under the 


Taste 1. Untrep States AcREAGE (1N THousANpDs) DEvotrep To Foop WHEAT AND 
Freep Grains DENOTED BY THE THREE MopDELs 


Grain Acreage Unused and 
Model Food Wheat Acreage* Feed Grain Acreage Available for Shifts to 


Other Crops or Uses 


63 , 661 114,003 31,951 
58,357 116,607 34,651 
67,121 113,639 28 855 


* Includes acreage used for summer fallow. 


assumption that some regions of minor importance in total production 
would continue in grains and wheat. These were regions where less than 
%5 per cent of the cropland is in feed grains or wheat. (For this analysis, 
soybeans, peanuts, and similar crops were not included with feed grain— 
although they will be in a later model.) 

The three models result in somewhat similar acreages for wheat used for 
food and all grains used for feed. Using the 1958 acreage as the base, the 
amount of land that might be shifted to other crops averages 31.8 million 
acres for the three models. It is lowest for the profit-maximizing model 
and largest for model A in which costs are minimized.‘ 


‘As previously mentioned, these figures result where we assume that, because of 
problems of labor use and crop complementarity, feed grain crops within each region 
ave to be produced in the same mix as at present. In a model where we completely 
removed this restriction, the number of acres which could shift from grain produc- 
tion would approximate 62 million. However, under these assumptions, it would not 

necessary to plant oats, for example, in establishing a rotation or to use other crops 
toeven out labor requirements and risks on farms. Still, adjustments of this or greater 
magnitude may be in sight since Corn Belt farmers are now beginning to turn to con- 


tous corn without crops other than soybeans (and sometimes not these) in the 
rotation, 
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Yt 


NO PRODUCTION 


Fic. 3. PRODUCTION PATTERN SPECIFIED BY MODEL C. 


ALL AGREE- 
STAY IN PRODUCTION 
TWO AGREE 


STAY. IN PRODUCTION 
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GO OUT OF PRODUCTION 
= ALL AGREE- 

GO OUT OF PRODUCTION 


Fic. 4. CONSISTENCY OF THREE MODELS, 
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Regional patterns of withdrawal and production 


There is an important degree of similarity in the regional production 
patterns resulting from the three models. Figures 1, 2, and 3 indicate the 
regions in which production of feed grains and wheat would be located 
average annual production were to equal requirements under the cop. 
ditions assumed and if the geographic pattern of production were op. 
sistent with certain restricted comparative advantages of various regions 
Figure 4 indicates the extent of agreement in number of times a particular 
region is specified for a particular use by the three models. The no. 
shaded areas include feed grain and wheat production at the same level 
as in the base year. We assume that the small portion of grains produced in 
these nonshaded areas (8 per cent of the total United States tonnage) is 
grown for complementary and supplementary reasons and would largely 
continue even under competitive markets and prices. These regions wer 
not included in the programming model. 

Under the assumptions of model A, regions would be withdrawn fron 
production of all grains in southeastern Colorado, eastern New Mexico, 
northern Utah and eastern Wyoming and Montana. Regions scatterel 
among Texas, Nebraska, Wisconsin, Michigan, Oklahoma, Missouri 
Kansas and New York also would be withdrawn. In the Southeast, region 
representing a large acreage would be withdrawn from production of 
grains. (See fig. 1.) It is interesting to note that the major wheat and feel 
grain areas would remain entirely in production under the construction 
and assumptions of the models. Southwestern Kansas and western Texas 
would shift to sorghums for feed. 

Model B (fig. 2) provides a spatial production pattern differing some 
what from both A and C. The main differences under B are: All d 
Montana would be devoted to wheat for food, the Oklahoma panhandk 
and Pennsylvania would be shifted out of grains, and the region in south 
west Missouri would be used for food wheat. Also, a large portion d 
Kansas would be used for both wheat and feed grain. 

Under model C, as compared to model A, large parts of Montana, Wash 
ington, Oregon, Idaho, and Nebraska would be devoted to wheat for feel 
only. In parts of Nebraska and Colorado wheat would be grown for both 
feed and food. In the upper plains, North Dakota and South Dakota, along 
with parts of Minnesota and Wisconsin, would be devoted to wheat fo 
food. Also, slightly more feed grain would be produced along the Atlantic 
seaboard and the Gulf of Mexico. Under this profit-maximizing model, i 
is the relatively high wheat prices, because of location near larger milling 
and consuming centers and because of prices paid for hard red sprin, 


and durum wheats, which cause wheat for food to be specified in Minne F 
sota and Wisconsin, as well as the Dakotas. While there is considerable dif 


ference in the food wheat and feed grain patterns specified by models 4 
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and C, they largely agree regarding regions specified to remain in grain 
production. Only five regions specified for production of some grain by 
model C are not specified by model A. Conversely, only one region speci- 
fed to remain in grain production by model A is not specified by model C. 
Hence, only four more of the 104 regions would be needed to meet feed 
grain and food wheat requirements in model C than in A. The five addi- 
tional regions for fulfilling feed or food requirements under C include re- 
gions in eastern Virginia, northeast Ohio, western Kansas, southern Ala- 
bama and northern Utah. The region specified by model A, but not by C, is 
in northeast South Dakota. Thirty-five entire regions and part of a small 
region in western Kentucky would not be required for grain production 
in model C. These 36 regions represent the 28.8 million acres which could 
be shifted to nongrain uses. The pattern is the same, except for the six 
regions noted above, for model A. 

Consistency or lack of consistency in the three models is indicated by 
figure 4. The major corn and winter and spring wheat areas are specified 
toremain in production of grain in all three models. In a similar manner, 
all three models specify withdrawal from grain production of eastern 
Colorado and New Mexico, parts of Kansas, Oklahoma, Texas, Michigan, 
and New York, and practically all of the Scutheast—from Arkansas, Ten- 
nessee and southeastern Virginia to the coasts. Only one model (B) speci- 
fed grain production in eastern Wyoming, southeast Montana, western 
Missouri and a few other scattered areas. 

All three models are consistent for 88 of the 104 regions in the sense 
that they specify 88 regions (those indicated in figure 4 as “all agree”) 
that should remain in grain production or shift completely out of grains. 
Hence, disagreement among the three models existed for 16 regions. 


_ However, disagreement between models A and C, the two models deemed 


most appropriate by the writers, existed for only six regions. 


Technical change 


The results, computed with average regional coefficients, are based on 
current farming techniques. Undoubtedly, this is one of the reasons that 
the entire Southeast is indicated as “not required” to meet annual demand 
requirements under the objective functions used in the analysis. It is 


_ likely, of course, that technical improvements on the horizon will change 


the degree of interdependence between regions. Parts of the Southeast, 
then, may well be indicated as necessary for meeting demand require- 
ments under types of objective functions considered here. 


Significance of Results 


In interpreting these results for all models, it must be remembered, of 
course, (1) that spatial production patterns were computed under the 
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assumption of techniques (i.e., technical coefficients) equal to the average 
of the region and (2) that the coefficients are constant within the de. 
lineated regions. Locational variations from the regional coefficients used 
would mean that some acreages in our “out-going” regions should remain 
in grain production and some acreages in our “staying-in” regions shouldbe 
withdrawn. And only grain crops are used as competitive alternatives ip 
programing, although inclusion of land rent as a cost in model B gives 
some recognition to alternative crops. 

We are aware, perhaps more than anyone else, of the limitations of 
these assumptions and of our data. We use them because of computational 
necessity. The empirical task involved is huge. Our efforts in gathering 
together data and in making computations were sizeable indeed. Most of 
three years was spent in routine development of coefficients. Had we not 
lacked manpower and computational funds and had we accepted “crude’ 
coefficients rather than being concerned with as much accuracy as cur 
rently feasible, we could have constructed a somewhat more appropriate 
model in which we included both grains and nongrain crops and live 
stock activities and an objective function of return maximization. 


Basis for Program Implementation 


Under ideal conditions for conducting a study to provide a basis for 
program implementation, adequate funds, computational facilities, and 
time would be available. Adequate stores of information on coefficients 
would be available both for indicating shifts at extensive margins 
grainland and for indicating intensive margins for grainland remaining in 
grain production. Many homogeneous production areas would be deline 
ated with supply and demand functions and commodity prices predicted 
for each. A general equilibrium model, considering the full range o 
farm and nonfarm opportunities in use of resources, would be used. I 
also would consider the possibility of contracting intensity (e.g., less fer 
tilizer per acre) in regions remaining in grain production. 

But limitations on funds and personnel do and will continue to hampe 
such scope and detail in the procedures used in a study to provide answer 
to problems of the type posed in this paper. From a practical viewpoint 
however, we believe that the solutions reported here provide a starting 
point for designing programs to encourage spatial production adjustment 
for grain, the agricultural commodity of greatest surplus. 

As more time and funds are available to us, we are proceeding ti 
account for alternative crops, regional demands, transportation costs, and 
new farming techniques. (However, because of the magnitude of the 
work involved, results cannot be available in the near future.) In the 
model that will consider production patterns under potential techniqué 
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ime already in use on scattered commercial farms) we believe that some 
parts of the 21 regions programmed in the Southeast, for example, would 
remain in grain production. We would expect some grain production to 
remain in each of the other regions, too, if we were able to reflect ade- 
quately intra-region variations in production functions, complementary 
and supplementary relationships, etc. On the whole, however, we believe 
that the refinements and improvements now being introduced, including 
demand constraints in each region, may not provide results that differ 
geatly in the location of grain production from that provided in models 
4and C, But further refinements and improvements are essential for final 
design and implementation of a program that is based upon regional com- 
parative advantage in grain production. 

While historic acreages and production patterns have been used pre- 
viously in specifying commercial areas for program implementation, cur- 
rent empirical techniques provide better means for estimating the struc- 
tue of agriculture most consistent with economic development trends. 
By using elements of price and credit policies outlined earlier in this 
paper, we believe, program modifications could be made to account for 
mall areas of comparative advantage within the regions that, according 
to our models, should be withdrawn from grain production. Further re- 
fnement in models perhaps can provide a more specific indication of re- 
tis that should be withdrawn and the compensation rates needed to 
facilitate regional adjustment. 

In the analysis so far, the very real social problems of regional adjust- 
ment have not been considered. They entail the reorganization of com- 
munities, school districts, tax bases, and market centers. Resistance by 
communities to changes of this type are themselves an important prob- 
km, Certainly the costs of adjustment, relating as they do to national 
eonomic growth and technological advance in agriculture, reach beyond 
fam people and to other families and groups in the community. Perhaps 
these others are no less eligible than farmers for adjustment compensation. 


GUIDES FOR SPECULATION ABOUT THE VERTICAL 
INTEGRATION OF AGRICULTURE WITH 
ALLIED INDUSTRIES 


RAPHAEL TRIFON?! 
University of Manitoba 


T HAS been widely argued in recent years that agriculture is unde. 
I going a process of vertical integration with allied industries, and that 
consequently the control of agriculture in the future may not rest withip 
the industry itself. As a main indicator of that development one usual 
points to the rapid spread in recent years of contractual arrangements ip 
the broiler industry and their less extensive incidence in other anim 
enterprises. These appear to many people much more ominous than th 
contracts which have prevailed for many years in such enterprises x 
sugar beets, canning crops, fluid milk, etc. 

It may be of interest to test this speculation against the backgroun 
of some formal theory. The drawing up of a comprehensive set of propos. 
tions for that purpose is the main objective of this article. This does ng 
in large manner call for the treading of new paths. Vertical integratin 
has been dealt with by economists for over half a century, as a result o 
which a rather vast legacy of hypotheses has become available. In additio, 
some hypotheses have already been offered in this Journal, as well as ele 
where, to explain the particular developments in the agricultural industry. 
We are thus provided with an easy starting point for our purpose. 

First we shall attempt to establish rigorously the significance of verticd 
integration in economics and relate it to contracting. Then, we shall spel 
out the circumstances under which companies may benefit from either ver 
tical integration or contracting, and finally we shall investigate unde 
what conditions the one appears preferable to the other from the viev- 
point of the individual company. 


The concept of vertical integration evolved in economics around the 
turn of the century, as a result of mounting interest in business concer 
tration. It had initially been applied by Willoughby, MacGregor and oth 
ers to inter-industry mergers,” but by a logical necessity extended to it 
clude also the vertical expansion of companies via direct investment. Th 
introduction of the concept apparently has been influenced by the philo: 


* Post-doctorate fellow, Department of Agricultural Economics, University of Mat 
toba. The author is indebted to his colleagues Profs. S. Sinclair, A. W. Wood, al 
J. C. Gilson for helpful comments. 

*W. F. Willoughby, “The Integration of Industry,” Quarterly Journal of Ew 
nomics, November, 1901. 

D. H. MacGregor, Industrial Combination, London, 1906. 
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phy of economic evolution as expounded in the last quarter of the nine- 


tenth century by Spencer, Schaffle, Gide, Marshall and others.’ Accord- 
ing to this philosophy, economic progress is attained through specializa- 
tion and concomitant integration of the separate parts. Thus to the 
‘yolutionists” integration meant “the intimacy between the separate parts 
of the industrial organism.” Willoughby, and later Frank,* used this 
philosophy—upon a narrow interpretation of it-to explain the merger 
novement at the turn of the century, regarding it as “the continued sweep 
of the industrial revolution,” completing the process of specialization. 
(ther students of business concentration, like MacGregor, Thorp, Robert- 
sn, Burns and Dennison,* do not seem to have shared this historiosophic 
viewpoint. Yet like Willoughby they conceived integration (or rather 
yertical integration, as it became known when intra-industry combinations 
were correspondingly termed horizontal integration) essentially as an in- 
situtional phenomenon, where, upon extension of markets, concentration 
of ownership and control evolves as a corollary of greater division of 
lbour. These economists treated vertical integration, one might say, as 
the lateral diversification of supreme management, which develops in 
hamony with the specialization of machines, labour, and subordinate 
management, 

The term vertical integration, however, has not always been strictly 
identified with the same concept. Long after it had been associated with 
business concentration, Lavington, Stigler, and subsequently Florence,° 
wed vertical integration merely as the inverse of specialization, or the 
aalogue of diversification. They thus related the term to a technological 
ther than an institutional state of development. This disparity of con- 
wpts may very well account for Stigler’s dissension from the view of 
‘many economists” that vertical integration usually evolves with the 
sowth of firms and industries, suggesting instead that “vertical disintegra- 


‘H. Spencer, The Principles of Sociology, 1876-1886. 

A. E. F. Schaffle, Bau und Leben des Sozialen Korpers, 1875-1878. 

C. Gide, Principles of Political Economy, Eng. ed. 1891 (French ed. 1883). 

A. Marshall, Principles of Economics, London 1890. 

‘L, K. Frank, “The Significance of Industrial Integration,” Journal of Political 


Economy, April, 1925. 


*W. L. Thorp, The Integration of Industrial Operations (Census Monog. #8) 
Washington, D.C., 1924. 

D, H. Robertson, The Control of Industry, London, 1923. 

A. R. Burns, The Decline of Competition, New York, 1936. 

§, R. Dennison, “Vertical Integration and the Iron and Steel Industry,” The Eco- 


Journal, June, 1939. 


i F, Lavington, “Technical Influences on Vertical Integration,” Economica, March, 
7, 


G. Stigler, “The Division of Labor is Limited by the Extent of the Market,” Journal 
of Political Economy, June, 1951. 
P. S. Florence, The Logic of British and American Industry, London, 1953. 
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tion is the typical development in growing industries, vertical integra. 
tion in declining industries.”’ 

In recent years it has become a prevalent practice in agricultural eco. 
nomics to describe as vertical integration the various contractual arrange 
ments, which, as is well known, have rapidly spread in broiler production 
and some other farm enterprises. Such use of the term is consistent with 
the original concept in that it accepts vertical integration as an instity. 
tional development, but at the same time its scope extends beyond the con. 
centration of ownership, as it encompasses, somewhat diversely, the ten. 
porary acceptance of mutual obligations by independent businesses, 

Admittedly, both common ownership of complementary enterprises 
(being the traditional concept of vertical integration) and production co. 
tracts imply that commodities are transferred from one industry to anothe 
without being offered for sale in the open market when they are ready fu 
delivery.* In this sense they both represent closer intimacy between fim 
than the momentary contacts in the open market which mark Spencer 
or Marshall’s integration. However, it can be validly argued that cop 
tractual arrangements do not necessarily imply decline of competition 
which had been the fundamental feature of integration as conceived by 
MacGregor, Thorp, Burns and others. Obviously, bidding between selles 
or buyers can take place prior to the signing of contracts, if advance com 
mitments bar the bidding for commodities before delivery. 

Before we elaborate further on these, rather liberal, interpretations ¢ 
vertical integration, let us resort to a formal definition. We shall w 
vertical integration in this paper, in a strict sense, as the ownership « 
control by one company of enterprises in different stages of production a 
distribution, where each stage yields a salable commodity. 

There are two phrases in this definition which require immediate 
elucidation, namely “control” and a “stage of production.” Let us conside 
the last one first. 

The division of economic activities into various stages obviously de 
pends on one’s objective. From the angle of production-engineering « 
operations research the most minute mechanical motion may constitute: 
stage of production, as indeed time and motion studies or material flov- 
charts demonstrate. If no specific qualification is made about stages of pr 
duction, we are easily led to the conclusion that all businesses in the eco 
omy are vertically integrated. Thus, for instancé, J. H. Davis remarks alon 
with many others, that “in the total food and fiber phase of our economy... 


vertical integration is not new, having existed for centuries prior to tk} 


"Op. cit., p. 189. 

*In fact, even when complementary enterprises are brought under a single owne: 
ship, each enterprise will often continue ~ 0 or sell in the open market. See, ft 
instance, Dennison’s observation, op. cit., p. 250. 
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technological revolution. Such integration was characteristic of the era of 
self-sufficient agriculture. . . .°° Such a statement is obviously of little sig- 
sificance. The problem of coordination with other, either complementary 
or competitive, independent businesses, and the related problem of busi- 
ness concentration which is said to confront modern agriculture and with 
which economists have customarily associated vertical integration, were 
completely alien to the self-sufficient farmer. 

The problems of commodity disposal and acquisition, of restrictive 
practices and of competition emerged with the evolvement of markets and 
exchange. They are basically institutional, while the managerial problems 
confronting a self-sufficient household, given its preferences, are basically 
technical. It is therefore only after specialization had taken place that 
vertical integration as an institutional phenomenon becomes relevant. 
Similarly, in the context of vertical integration the division of production 
into stages should correspond to those critical points where purchase or 
sale in the market is a realistic and not unreasonable alternative to self- 
reliance, as seen from the angle of the individual companies. This is then 
what we mean by stages of production which yield salable commodities. 
Although in practice our criterion may not always cut definite and unique 
borderlines, it nevertheless has more than sheer conceptual importance. 

Let us now qualify the use of the word “control” in our definition of ver- 
tical integration. Control is commonly used in economics in more than one 
sense. A business is often said to control its market when the decisions it 
makes force the other businesses in the market to make readjustments; 


or consumers are often said to exert control over producers, in that their 


preferences influence the decisions of the latter. In this article, however, 
we use the word control in a narrower sense, as the power to subjugate 
the profit objective of one business to that of another, or to that of some 
‘central office.” An enterprise will thus be controlled if it gears its major 
decisions not towards the maximization of its own profits, but rather 
towards those of a larger organization, of which it is but a part. 

Vertical integration can in this manner be associated with a notion of a 
‘collective pocket” with which the separate components are fundamentally 
preoccupied. Consequently, genuine bargaining is normally absent from 


| vertically integrated organizations though technically bargaining is often 


permitted as a spur for greater efficiency of subordinate management. 
Genuine bargaining, reflecting conflicting interests, is just as inconceivable 


} within such organizations as price wars are within horizontal combinations, 


such as chain-stores. 
This peculiar feature of integration singles out contractual arrangements 


’“Vertical Integration of Production and Marketing in Agriculture,” Policy for 
Commercial Agriculture, Joint Economic Committee, 85th Congress, Ist Session, 


| Washington, 1957, p. 307. 
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as a distinct practice. For one major reason, contracts do not imply the 
subjugation of the profit motive of one party to that of another. Rather 
each of the different parties to a contract usually enters it on the assum : 
tion that under the prevailing circumstances it is its best possible alterna. 
tive. These separate businesses have great readiness to bargain, and they 
are concerned about each other's gains mainly to the extent that thei 
own interests so dictate. The gains from a contract are not collectively 
shared by the parties, but are rather divided in proportion to the relative 
bargaining power of each. Yet the attractiveness of a contract does not 
necessarily rest in the relative share of benefits that a party succeeds in 
securing for itself, but rather in the excess of such benefits over gains 
obtainable by alternative courses of action. 

In line with this important distinction we can define contracting, a 
term commonly used now in agricultural economics, as the temporary 
undertaking by one independent company to produce for, or buy from, 
another independent company. Contracting, unlike vertical integration, 
does not necessarily imply a decline in the number of independent, self 
centered, businesses in the economy. 

In addition, unlike vertical integration, contracting may often affect 
only a minor part of the over-all business of the companies involved, and 
for a fairly short period. Such situations obviously do not suggest the “one. 
ness’ with which the word integration is normally identified. 

On the other hand, there are contractual arrangements which are mos 
durable and binding, and which therefore in all respects closely resemble 
vertical integration. These in fact constitute the twilight zone between 
contracting and integration. Yet, they need not be regarded as another 
prototype of inter-industry links, nor, to any extent, do they detract from 
the significance of the foregoing differentiation between the two concept 


Now let us turn to the problem of motivation, that of why and wha 
companies resort to vertical integration or to contracting. 

First we have to decide upon the choice of approach. On the basis 
the distinction which we drew above, vertical integration will obvious) 
be associated with more stable, durable and exclusive links than cor 
tracting. Yet, since contracting, just like integration, facilitates coordi: 
tion between complementary enterprises and, for the duration of its com 
mitments, channels the flow of commodities past the open market, all the 
advantages it can afford the initiating company are also attainable throug) 
vertical integration, though the reverse is not necessarily true. On the 
other hand, since it is more liquid and flexible, it does not share all the 
diseconomies of vertical integration. Hence, our causal analysis can bk 
treated in two phases. The primary phase will revolve around the choic! 
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of companies between reliance on the open market and the forming of 
direct links with complementary industries. The secondary phase will re- 
yolve around the choice between contracting and vertical integration, once 
a decision against reliance on the open market has been made. Upon 
sich a division contracting does not require a separate theory. By ac- 
counting in the primary phase for the incidence of integration, all the 
possible advantages of contracting will automatically be spelt out. Then, in 
the secondary phase, the incidence of contracting can be explained in 
terms of some diseconomies of vertical integration. 

Such an approach obviously treats vertical integration peculiarly as a 
ombination of successive processes. It is only in this respect that it has 
afinity with contracting. It can, however, be looked upon, under certain 
circumstances, either as a mere form of company growth (when Thorp for 
instance explains it as “fortuitous investment”)*° or as a form of product 
diversification. Either view becomes relevant when the intent of retracting 
from the open market does not play a predominant role. 

Vertical integration as a mere form of company growth may take place, 
for instance, when a company is faced with congested capital reserves but 
camot expand horizontally because the major market of the company is 
formally regulated, or is held at a delicate oligopolistic balance, or be- 
cause legal restrictions obstruct such growth. 

As a form of product diversification, a company may expect to accom- 
plish by vertical integration mainly the following: 

(a) Reduce the risk of loss (or stabilize income over time) by dispersing 
the company’s sources of income over several successive industries, or 
branches of an industry, which are subject to different intensities of 
business fluctuation. Although the demand for successive commodities is 
interrelated, their respective prices do not necessarily vary in complete 
harmony, depending on the degree of concentration in each industry, on 
the short-run elasticity of supply, on the variety of uses of each successive 
product, etc. It has been observed, for instance, that in the particular case 
of agriculture “when retail prices (of food) decline or rise most of the im- 
pact of that change falls upon the farm prices. The change is not distrib- 
uted equally or proportionately between the marketing margin and the 
famer; the marketing margin remains comparatively stable.”* Upon a 
similar observation D. H. Doane bases one of his main arguments in 
favour of “vertical farm diversification” (i.e., integration of successive proc- 
esses by farmers).?” 

(b) Effect price discrimination’* between different commodity markets, 


"Op. cit., p. 255. 

"G. S. Shepherd, Marketing Farm Products, Iowa State College, 1947, P: 202. 
"Vertical Farm Diversification, University of Oklahoma. 1950, Particularly p. 8. 
"Compare G. Stigler, op. cit., p. 191. 


ordine- 
COM 
all the 
hrough 
On the 
all the 
can be 
choict 


740 RAPHAEL TRIFON 


in the sense that unit revenue would not uniformly relate to unit costs fg, 
all the successive commodities which the company handles. Such a Policy 
may help the company to meet price (and non-price) competition at one 
stage by subsidy forthcoming from another stage where bigger margins 
are realized. 

The advantages which vertical integration can afford particularly as 
combination of successive processes are partly unique to forward entry, 
partly to backward entry and partly common to both. 

By either forward or backward integration a company may expect to ac. 
complish the following: 

(a) Exploit technical complementarity between successive processes 
which occurs where an uninterrupted flow of materials from one process 
to another involves some physical savings, and thus reduces the unit costs 
of production. Such economies are realized, for example, in the paper 
industry when liquid pulp is fed straight into the paper mill."* In the same 
category of physical economies we can also include the elimination of 
certain functions which are normally borne for producers by specialized 
middlemen, such as obtaining market information, obtaining buyers or 
sources of supply, keeping inventories, bearing risk, etc. This economy 
obviously means more than just eliminating the middleman himself. The 
elimination of middlemen has often been an avowed objective of farmers 
cooperatives. (It also has been another of Doane’s arguments in favour of 
“vertical farm diversification.”) Yet a clear distinction must be draw 
between the economic functions of specialized middlemen in the food 
industry and the monopsonistic or monopolistic power which they may 
exert in their dealings with farmers. It is quite conceivable for instance 
that a farmers’ cooperative may replace the middleman without really 
eliminating his functions. It is also quite important to note that inasmuch 
as vertical integration facilitates the functions of securing knowledge, out- 
lets, etc., horizontal growth may often produce similar results. 

(b) Eliminate the friction which normally accompanies bilateral mo 
nopoly. As transactions between a monopolist and a monopsonist are often 
subject to tedious bargaining and to a mutual threat of entry, both parties 
may seek relief in a vertical merger. Although instances of bilateral mo- 
nopoly do occur in agriculture, such as where a sugar refinery faces a 
ciosed association of sugar beet producers, they seem generally to be 
workable, The situation, however, may change somewhat with further 
economic concentration on the farm level resulting in the enhancement d 
the bargaining power of farmers. 


* Although this is essentially a technical economy it can be regarded as an instance 
of vertical integration (rather than purely a matter of technical diversification), since 
the processes involved have become sufficiently differentiated by past specialization, 
and a market for pulp has evolved. Such combination of processes is wholly compatible 
with mass-production techniques both in the pulp and the paper stages of production 
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(c) Establish control over a source of supply or over a distributive out- 
let on which other companies in the industry depend. Such control can 
be used to restrain and intimidate competitors through discrimination, 
albeit not without the risk of antagonizing public opinion or of provoking 
countervailing entry. 

(d) Escape or counteract monopolistic exploitation in resource markets, 
or monopsonistic exploitation in product markets. As we have indicated 
above in passing, this has been one of the major arguments in favour of 
farmers’ cooperatives, Direct vertical entry by individual farmers is not 
in many instances feasible, in view of the relative economies of scale in 
the adjacent industries. 

(e) Escape the restrictions imposed on the purchases or sales of the 
individual company by a cartel, a marketing board, or other restrictive 
arrangements. Entry into the industry which uses the company’s products, 
or supplies its requisites, enables the company to increase its volume in 
spite of the confinement. 

Where the disposal of grains, for instance, is regulated by a central 
authority on a quota basis, grain farmers are likely to seek entry into the 
livestock feeding industry. Similarly, where meat packers are faced each 
with a few big competitors, the more the short-run supply of cattle is 
inelastic, the more will they be inclined to comply with some voluntary 
system of sharing the livestock market, yet simultaneously they may each 
seek separately some foothold in the cattle raising industry. 

Other potential advantages of vertical integration can be more rig- 
orously accounted for by differentiating between forward and backward 
integration, 

By backward integration a company may expect to accomplish the 
following: 

(a) Secure an uninterrupted flow of materials (perishable or costly to 
store) so that: 

1. The company’s productive capacity be more fully utilized where 
overhead costs constitute a relatively heavy burden, and the company’s 
equipment is specialized, or : 

2. The company’s share of the market be secured without having to 
bid for materials, the short-run supply of which is inelastic, when they 
become scarce. Obviously, when the same materials become abundant, 
they may be more cheaply procured in the open market than from the 
company’s own integrated source.’* Over time the gain and deficiency 
thus incurred through integration may or may not balance out. It leaves 
toom for speculation which involves durable commitments. A company 
would evidently choose to integrate a source of supply if it anticipates 


* As a result of suppliers bidding down their prices, they may not be able to re- 
cover part of their fixed, and even direct, costs, depending on how inelastic is their 
supply at any time. 
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that its share of the market can be secured over time more cheap! 
through integration than through procurement in the open market. With 
the same anticipations, but with readiness to allow its share of the market 
to fluctuate, a company may find integration an inferior alternative to the 
open market. In effect, there may still be an incentive for companies to 
enter the resource industry even where bidding for materials, when they 
become scarce, is repressed by some form of collusion (say, voluntary 
rationing of purchases). Companies may then resort to integration in order 
to circumvent their assigned quotas. 

Fruit-canning plants and sugar refineries are examples of businesses 
which employ specialized equipment and handle perishable products, the 
short-run supply of which is rather inelastic. In addition, since such plants 
are at least partly idle during some months of the year, the burden of 
overhead costs during the harvesting season is heavier than it otherwise 
would be. Under these circumstances sugar and fruit-canning companies 
have a strong inducement to exert influence on certain decisions of 
farmers. 

Supermarkets, on the other hand, have a varied line of products (within 
the broad category of food) of which no single product has a critical effect 
on the burden of overheads, yet they are interested in the stability of 
supply of perishable farm products from another point of view, that of 
sustaining their respective advertizing campaigns. In that case the stability 
of supply of individual commodities is instrumental to the sharing of the 
retail food market. 

(b) Secure control over quality of raw materials where: 

1. Competition between companies revolves mainly around quality 
differentiation. (It is common, for instance, among producers of canned 
food to advertise the care and skill with which crops are raised on their 
own farms.) 

2. Quality differentiation is used by a company to exploit, through 
price discrimination, variations in the elasticity of demand of different 
groups of buyers. This may partly aecount for the interest which some 
meat packers show in controlling the policy of breeding and feeding 
cattle on farms. 

3. Quality of materials is hard or costly to test, or else rejects are not 
easily replaceable (such as a year’s crop of canning products). 

(c) Promote the supply of new materials either to produce a new 
product, or to substitute for another input. The attainment of this ob- 
jective may require backward entry if the antecedent industry, best 
equipped for the task, is lethargic (fails to respond to the new challenge) 
or hesitates to take the risk of a change in its production line. 

The broiler industry offers a remarkable instance of a campaign by one 
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industry to promote a practically new commodity in an antecedent in- 
dustry, by assuming both financial and managerial responsibilities. Obvi- 
ously, once the change has been implemented, there may again be a 
tendency in the initiating industry to rely on the open market for regular 
supplies. 

Similarly a company may wish to enter an antecedent industry in order 
to introduce a new technology in the production of one of its inputs. It 
will be inclined to take such a step when it faces an elastic demand for its 
product, but a relatively inelastic supply of its resource, and the supply- 
ing industry is lethargic, hesitant or incapable of implementing such a 
change. The new technology will allow a fuller exploitation of demand by 
reducing the resource prices at larger volumes (namely, by pushing the 
resource supply curve downwards and to the right). This, too, may partly 
explain the sharing of responsibilities in broiler production between 
farmers and meat distributors or processors. 

Finally, by forward integration companies may expect to accomplish 
the following: 

(a) Develop new uses for the company’s products. A subsequent in- 
dustry may not be economically interested in such development (having 
substitutes on hand, say), may be lethargic or may lack the technical and 
financial resources to conduct the necessary research. As a result the 
company which produces the raw materials must itself undertake the 
product development. 

Such a consideration probably encourages feed producers to promote 
dry-feed lots and broiler “factories.” It also probably partly explains why 
some companies undertake to process their by-products on their own (such 
as the production of soap, adhesives, fertilizers or feeds by some meat 
packers). 

(b) Establish direct contacts with the ultimate consumers of the com- 
pany’s differentiated outputs. This objective, bringing the company into 
the field of distribution, results from the realization that independent dis- 
tributors are not likely to push the differentiated products of any one 
company as aggressively as the company itself. On the farm level, where 
products are not as a rule differentiated, such a problem is of little 
significance, but it does present itself in subsequent stages of the food 
industry. Breweries, for instance, often own hotels for the preferential 
treatment of their products, dairies own milk-bars, etc. 

(c) Secure the immediate disposal of highly perishable products (such 
as sugar beets, milk and certain fruits), without having to bid down their 
price.** It must be recognized, however, that this is a rather peculiar case. 


“Where the short-run supply of such commodities is extremely inelastic, their 
producers are vulnerable to economic exploitation even if the purchasing industry is 
fairly competitive. 
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It has been often suggested that forward entry is devised to secure outlets 
for outputs in case of slackening demand or excessive supply. In fact, jf 
the purchasing industry is highly competitive, such entry offers no par. 
ticular advantage. Under such circumstances the market will probably be 
cleared of the available supply at a price commensurate with the value 
marginal productivity of that resource. Therefore, any gain which an 
integrated company may realize in one stage of production, by not bidding 
down its selling price, will obviously be offset by a corresponding loss in 
the subsequent stage. If, on the other hand, the resource market is not 
cleared at such a price due to restrictive practices in the purchasing in. 
dustry (assuming a specialized resource), we face two basic possibilities, 

1. The purchasing industry is completely monopolized, and the basic 
problem at any time is that of economic exploitation, rather than that of 
“insecure outlets.” 

2. The purchasing industry is oligopolistic and, say, maintains its out- 
put prices on a fairly rigid level. There, the industry tends to overbid 
(relative to the competitive demand price) for materials when they are 
scarce, and underbid when they are plentiful (or correspondingly when 
demand for its output rises and falls). Forward entry of a producer of raw 
materials under such conditions seems profitable only if the effects of 
underbidding over time are expected to exceed the effects of overbidding, 
that is, if the resource producing industry is being economically ex- 
ploited.*” 


All the potential benefits of vertical integration which have been dis- 
cussed above fall in fact into two categories: Those which help the com- 
pany to tackle competition and those which help it to implement innova- 
tions. The former obviously tend to perpetuate vertical integration, since 
the trend away from perfect competition is unlikely to reverse. The latter 
are normally of a more temporary nature, since they become redundant 
as the particular innovation reaches maturity, and the open market read- 
justs itself. The future trend of each instance of integration therefore de- 
pends on its dominant motive.** 


* It is, of course, also possible that the competitive demand price of the resource 
over time falls short of its long-run supply price. In such a case the selling industry 
is in a depressed state, and a complete shift to the subsequent industry may then be 
preferable to just forward entry. 

* It has been argued by Stigler (op. cit.) that vertical integration is characteristic 
both of growing industries and declining industries, where the limitations of the 
market do not justify differentiation of functions. Economies of large scale cannot then 
be fully realized. It will be recognized, however, that Stigler’s argument is based on 
a different concept of vertical integration, as the opposite of specialization. In this 
paper, as we have pointed out at the outset, integration is conceived as an alternative 
to the open market. It is treated as an institutional phenomenon concerning control, 
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From the angle of economic welfare, vertical integration is generally 
peneficial insofar as it promotes innovation and economic growth. Its 
welfare aspects as an instrument of rivalry, however, are too complex to 
be discussed here in full. Suffice it to indicate that they are closely related 
to the pros and cons of imperfect competition and of economic concentra- 
tion, and that within that context vertical integration can be both offensive 
and defensive. 

So far we have not touched upon the diseconomies of vertical integra- 
tion and upon its other deterrents. We can now gainfully treat them in a 
special manner, that is inasmuch as they account for the incidence of con- 
tracting. We have already suggested at the outset that all the potential 
benefits of contracting are also common to vertical integration. It can now 
be established under what circumstances a company will prefer to secure 
those benefits through contracting rather than through vertical integration. 

Contracting may appear a more favorable strategy when the following 
conditions prevail: 

(a) The urge to integrate is of a fairly temporary nature, and thus does 
not justify long-term commitments. 

(b) The commodity in question is only one of several different com- 
modities which the antecedent or the subsequent industry normally han- 
dles. Under such a circumstance vertical integration involves the under- 
taking of responsibilities in which the particular company is not interested, 
or which are not to its best advantage to assume. 

(c) The optimum scale of operation in the adjacent industry greatly 
exceeds the requirements of the particular company and the sale of sur- 
plus output is likely to constitute a major task, or conversely that scale is 
proportionately very small and the operation of many small plants is likely 
toconstitute a heavy administrative burden. 

(d) The adjacent industry is in a depressed state, namely the returns to 
its fixed factors over time are lower than they would be in other industries. 

(e) Capital requirements of entry into the adjacent industry are rela- 
tively high or even prohibitive. 

(f) Entry into the adjacent industry requires special skills and know-how 
which are hard to acquire. 

(g) Entry into the adjacent industry may appear a conspicuous breach 
of an oligopolistic formal or informal agreement, and consequently upset 
the balance in the company’s major industry. 

(h) Entry into the adjacent industry may antagonize public opinion. 


ther than as a technological phenomenon concerning physical efficiency. Conse- 
quently, the lack of specialization in a growing industry is not regarded as vertical 
integration. The association of the latter with economic growth is therefore limited to 
7 promotion of new technologies and new commodities in prevailing specialized 
industries. 
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Among these conditions several seem to characterize agriculture as see, 
from the standpoint of its allied industries. At this stage there is thus littl 
to suggest that the contractual arrangements in agriculture are necessarily, 
prelude to the “dispossession” of farmers. As to the longer run, they 
contractual arrangements may facilitate the trend in farming towards 
greater specialization and larger, but fewer, units. While such a chang 
on the one hand may ultimately remove some of the prevailing deterrents 
to the integration of agriculture with its allied industries, it may simul 
taneously—as can be shown to follow from our whole body of propositions 
—also remove some of the incentives of the latter to retract from the open 
market. 

Let this last remark not be mistaken for speculation about the more dis. 
tant future, which has not really been the purpose of this article. Instead it 
is intended, in line with the cautious attitude that some agricultural econ. 
omists have expressed, to point out what uncertainties surround the sweep. 
ing generalizations about the integration of agriculture which now oca. 
sionally come one’s way. 

It is not as a progressive change, a methodical development, that vertical 
integration always presents itself upon a close scrutiny. We have tried, fo 
instance, to show in detail how under different circumstances vertical 
integration may help both to maintain and to supress competition, and 
how as a coordinative tool it may in the end eliminate its own final cause 

It is therefore obvious that the tendency towards the integration o 
agriculture can be properly assessed only by a detailed study of the pe 
culiar circumstances in each branch of the industry and in each market | 
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RESOURCE FIXITY AND FARM ORGANIZATION 


CLARK Epwarps* 
Oklahoma State University 


HE relation of fixed assets to production efficiency, supply response 

and farm income has long been considered important in economic 
malysis. However, most principles used in explaining use of fixed assets 
entain a degree of vagueness and lack a systematic approach for de- 
termining whether an asset is fixed. Makeshift arrangements for fixed asset 
analysis are frequently incorporated which, while not untrue, gloss over 
sme important elements of asset fixity. Little attention has been paid, 
util a few short years ago, to the economic implications of the divergence 
of acquisition costs from salvage values in the factor market. An examina- 
tion of factor prices leads to interesting conclusions about the use of fixed 
factors on farms. 

The purpose of this paper is to discuss the conditions under which 
famers regard quantities of resources listed on their balance sheets as 
fred assets, and to relate some important aspects of resource fixity to 
fam organization and supply response. It suggests that the flow of sur- 
plus commodities from farms depends in part on the fixed asset structure 
of farm businesses. 

Fixed Asset Theory 


The theoretical framework for analyzing the fixity of assets used in 
production depends upon (1) an operational definition of a fixed asset, 
()a theory of valuation, and (8) a behavioral principle. The latter is taken 
as the well known economizing principle. Thus, the usual theory of the 
frm with its profit maximizing considerations are embraced in total. 


An operational definition 


Definitions of fixed assets are sparse in the literature. Adam Smith* 
stated that capitals employed without changing masters may very properly 
be called fixed capitals. Other classical writers said that fixed capital 
ists in durable shape in contrast to capital which fulfills the whole of 
its office by a single use.? 


*I am indebted to Glenn L, Johnson, Michigan State University, for showing me 
the importance of the fixed asset structure in farmers’ adjustments to a changing eco- 
nomic environment and for his guidance in seeking some of the important relation- 
ships of resource fixity to farm organization and output response. Thanks to W. B. 
Back, Oklahoma State University, for troubling to read and criticize early versions of 
the manuscript. 

‘Adam Smith, The Wealth of Nations, edited by Cannan, the Modern Library, 
New York, 1937, p. 263. 

Pe Alfred Marshall, Principles of Economics, MacMillan Co., New York, Eighth 

ition, p. 75. 
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References to the relation of price to resource fixity are mostly in very 
recent literature. An exception is in the literature of farm management 
G. F. Warren* was on the verge of a fixed asset analysis when he wrot 
“if hay is worth $15 a ton at the railroad station, it is usually not wort 
more than $12.50 on the farm, because the cost of baling and hauling to 
the station must be deducted. Livestock need only return $12.50 for hay 
to make it pay to feed rather than to sell.” Warren omitted the part of 
the fixed asset definition which would assert: Livestock need return a 
least $15 for hay to make it pay to buy more from the railroad station to 
supplement the supply of hay produced on the farm. In Warren’s case, if 
livestock returns more than $12.50 for hay but less than $15, hay is fixed 
to the livestock enterprise. 

Weintraub‘ provides a more recent example of an incomplete defini. 
tion. He states the part that Warren omitted. Weintraub states that “so 
long as a firm estimates that a further unit of an agent would not le 
profitable, then the factor is fixed,” but he fails to note that the firm must 
also determine that disposal of a unit on hand would not be profitable be. 
fore the necessary condition is met that the factor is fixed. 

Dorfman® saw both sides of the problem when he responded to the 
question of which types of resources should be acquired and which dis 
posed of with the assertion that “the question can be answered only by 
comparing the value of the contribution of each resource to net revenue 
with its acquisition cost or disposal price.” 

The divergence of acquisition cost from salvage value was related to 
asset fixity by Joseph W. Willet® when he noted that if the marginal value 
product of a flow is bounded by acquisition and salvage flow prices fora 
service used at diminishing returns, the quantity of flow is not worth 
changing. 

Johnson and Hardin’ used Willet’s concept of a fixed asset as an aid 
to estimating the value of forage on farms. This work corresponds directly 
with the principle in farm appraisal that if market prices are not relevant 
for establishing the value of an asset, then the capitalized value of the 
flow in production is useful. . 

Considerations of the relationship of the value of an asset in use with 
off-farm opportunity cost for acquiring or disposing of additional asset 


*G. F. Warren, Farm Management, MacMillan Co., New York, 1913, p. 208. 

*Sidney Weintraub, An Approach to the Theory of Income Distribution, Chilton 
Company, Philadelphia, 1958, p. 170. 

* Robert Dorfman, Application of Linear Programming to the Theory of the Fim, 
University of California Press, Berkeley and Los Angeles, 1951, p. 46. 

*In a seminar at the University of Kentucky nearly a decade ago. 

"Johnson and Hardin, Economics of Forage Valuation, Station Bulletin 623, Agi 
cultural Extension Service, Purdue University, April, 1955. 


lead 
That 
is gr 
as fi 
cows 
incre 
five ¢ 
T 
balan 
may 
any 
flow 
cows 
servi 
using 
salva 
A the 
He 
pick 
mark 
for § 
it cos 
that 
for $ 
deale 
lowe 
tion, 
chan 
the s 
per 
per 
the 
the 
‘G 
Adju 
Johns 
New 
as if 
an od 
10 
value 
five pe 


n very 
ement, 
Wrote 
worth 
ling to 
or hay 
dart of 
at 
tion to 
case, if 


s fixed 


defini- 
hat “so 
not be 
n must 


ble be. 


to the 
ch dis. 
nly by 


evenue 


ated to 
1 value 
25 for a 


worth 


an aid 
directly 
elevant 
- of the 


se with 
1 assets 


08. 
, Chilton 
he Firm, 


23, Agr: 


RESOURCE FIxIry AND FARM ORGANIZATION 749 


lead to the proposition that an asset is fixed “if it ain’t worth varying.”* 
That is, if the cost incurred in changing the quantity used of a given asset 
is greater than the benefits to be derived therefrom, the asset is regarded 
as fixed. For example, the stock of resources represented by sixty dairy 
cows is regarded as a fixed asset if there is no economic advantage in 
increasing the herd to, say, seventy cows or reducing the herd to fifty- 
five cows for the coming production period. 

The definition in this form focuses attention on the importance of 
balance sheet information in farmers’ production decisions.® The definition 
may be transformed to the context of flows of services per year without 
any loss in validity. For example, it is equally meaningful to speak of the 
fow of services of sixty cows per year as to speak of the stock of sixty 
cows which constitutes the source of flow. Whether the rate of flow of 
services is worth changing depends on the on-farm opportunities for 
using the resource relative to off-farm opportunities for acquisition and 
salvage. 


Atheory of valuation 


How much is an asset worth? For example, how much is a 1954 Ford 
pickup truck worth to its farmer owner? An examination of the used truck 
market discloses that he can buy a similar truck in the same condition 
for $500. Certainly the farmer should not value the truck for more than 
it costs to acquire a duplicate. Further examination of the market discloses 
that the dealer who retails the Ford pickup for $500 buys it wholesale 
for $375. Clearly, the farmer should not value the truck for less than the 
dealer will offer him. 

The two effective exchange values for the pickup place an upper and 
lower bound on the value of the truck. To complete the system of valua- 
tion, recall that Adam Smith defined value in use as well as value in ex- 
change. Let us assume a use value for the truck in question. Suppose using 
the services of the truck adds $600 per year to farm income. It costs $480 
per year for gas, oil, and repairs to use the truck. It costs an additional $50 
per year for licenses and insurance to make the truck available for use. If 
the truck has five years of remaining useful life and a junk value of $100 at 
the end of that time, the capitalized use value of the truck is; 


*Glenn L. Johnson, “Supply Functions—Some Facts and Notions,” Agricultural 
Adjustment Problems in a Growing Economy, edited by Heady, Diesslin, Jensen, and 
Johnson, Iowa State College Press, Ames, Iowa, 1958, p. 78. 

*Kenneth E. Boulding, A Reconstruction of Economics, Wiley and Sons, Inc., 
New York, 1950. In his preface, Boulding asserts: “Marginal analysis treats the firm 
as if it had nothing but an income account; it has no balance sheet, . . . maximizes 
an odd variable called net revenue . . . and presumably lives happily ever after.” 

“The computation takes no account of time preferences for money. The present 
value of the flow of net revenue from the truck for the next five years discounted at 
five per cent per year is $381.41. 
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V = 5 [600 — (480 + 50)] + 100 = $450 
In this example, there are three candidates for the valuation of the truck: 


Acquisition cost = $500 
Use value = 450 
Salvage value = 375 


According to the theory of valuation under discussion,’ the use value 
of $450 is the most reasonable valuation. Acquisition cost is not relevant 
because the farmer would not be willing to pay $500 to obtain the use 
of the truck for the remainder of its useful life. Acquisition cost is the 
relevant valuation when value in use on the farm exceeds acquisition 
cost. Neither is salvage value relevant in this example as the valuation for 
the truck because the truck is worth more in use on the farm than it js 
worth on the salvage market. Salvage value is the relevant valuation when 
it exceeds the value in use. 

It is a property of this theory of valuation that if use value is bounded 
by off-farm opportunities for acquiring or disposing of similar assets, the 
asset is not worth exchanging and is regarded as fixed. The pickup truck 
in the example is a fixed asset. Were the use value to fall to $300, the 
truck would be worth more on the salvage market than on the farm and 
would not be regarded as fixed to the farm. 

The same conclusion is reached by examining the value of acquiring 
or disposing of truck services per year as by examining the cost of the 
stock from which the services flow. In the above example, the cost per 
year of acquiring the services of an additional truck is $610 per year" 
for the life of the truck. If the truck were salvaged, farm expenses would 
be reduced by $585 per year.'® The use value, $600 per year, is bounded 
by acquisition cost and salvage values of the services, and the flow of 
services from the truck is regarded as fixed to the farm. 


The Theory of the Firm 


The operational definition of a fixed asset and the procedure for 
valuation of fixed assets are joined with the theory of the firm by means 
of propositions about supply functions for productive services. If p, i 
the unit price of the i** factor service used on the farm, we may say that: 


pi* > pi 
where p;* is acquisition cost of additional services and p;* is salvage value 
of existing services. When acquisition cost equals salvage value, the 


™ Johnson and Hardin, op. cit. This bulletin gives a fairly complete description of 
the rules for evaluation of resources subject to fixity. 

* 480 + 50 + (1/5)(500 — 100) = 610. 

* 480 + 50 + (1/5)(875 — 100) = 585. 
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supply functions are as for factor x, in Figure 1. This is the cost for many 
resources such as feed, seed, and gasoline. Salvage values can always be 
made equal to acquisition costs for services that are used regularly and 
whose stocks are replenished frequently simply by choosing not to re- 
plenish stocks, as not to refill the gas tank, for example. 

For other factors, the service supply functions are as for factor x. in 
Figure 1. Services from land, labor, buildings, machinery, breeding stock, 
and others fall into this category. 

Using supply functions for services such as depicted in Figure 1, we 
can state the problem of the farmer as one of maximizing profits subject to 
fxed conditions defined by (1) a production function which states the tech- 
nical relations among inputs and outputs, and (2) a price function (factor 


price price 


8 
Py 


quentity of x) quantity of Xp 


Fic. 1, SUPPLY FUNCTIONS FOR FACTOR SERVICES WHICH ARE NOT SUBJECT TO FIXITY 
(AS FOR X:) AND WHICH ARE SUBJECT TO FIXITY (AS FOR Xz). 


supply function) which reflects the divergence of acquisition costs from 
salvage values for productive services. 

For a farm producing a single product (y) from n productive services 
(xi), profits are defined by: 


1) Tl = pyy — 2pixi 
where py is the constant price of the product and where p; is bounded 


by acquisition cost and salvage value of the i" service. 

The production function 
(2) y = f(x, Xe, +, Xn) 
is a continuous function which relates the flow of output to flows of in- 
puts. 

A specified resource combination such as (x1°, X2°, . . . Xn°) represents a 
specific farm organization with output y° = f (x:°, x2°, . . . , Xn°). Every 
going farm business has an existing organization capable of producing a 
specifiable output. Profits for this organization are computable from equa- 
tion 1, The farmer is concerned whether there is some other admissible 
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organization capable of generating a greater profit. If so, then he mug 
determine which flows of resources should be increased by an increment 
of v; by means of acquisition on the factor market, which should be de. 
creased by an increment of u; by means of salvage on the factor market, 
and which should remain fixed at the quantity x;°. 

Let us define the total quantity of the i service used on the farm as 
(3) Xi = — + Vi 
with the understanding that 
(4) xi° — uj 
to insure that the quantity of service salvaged is not greater than the 
quantity initially available. 

Since u; represents the quantity of x; sold on the salvage market in 
attaining the profit maximizing farm organization, and since v; represents 


the quantity acquired, we now define the price relationship in the factor 
market such that 


u; > 0 implies that p; = p;* and that vi = 0 
(5) vi > 0 implies that p; = p;* and that u; 

ui, Vi = 0 implies that p;* > p; > pi® 
fori= 1,2,---,n. 
Thus, when the i‘ resource is decreased by the quantity u; the salvage 
value (pi*) of the production service is the relevant factor price. On the 
other hand, when the i service is increased by the quantity v, the acqui- 
sition cost p;* is relevant. For services remaining fixed to the farm, the 
quantities u; and v;, of course, both vanish and the price for the i‘ service 
is bounded by acquisition cost and salvage value. In this event, the flow 
of service is valued according to its marginal value productivity. 

Kuhn and Tucker™ have shown that the problem contained in equations 
(1) to (5) can be transformed into an equivalent saddle value (minimax) 
problem by an adoption of the calculus method customarily applied to 
constraining equations. In conformance with the Kuhn and Tucker formu- 


lation, and by making some substitutions, we can form the Lagrangian 
function: 


(6) L= pyf — 2pixi° — + La;(x;° —uitvi- Xi) 
+ 26i(xi° — ui) 


in which the flow of output, y, has been eliminated by substitution. A 
particular set of services x; (i= 1, 2,..., mn) maximizes profits subject 


“H. W. Kuhn and A. W. Tucker, “Non-Linear Programming,” Second Berkeley 
Symposium on Mathematical Statistics and Probability, edited by J. Neyman, University 
of California Press, Berkeley and Los Angeles, 1951, pp. 481-92. 
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to the production and price restrictions if and only if there is a set of 
and 6; such that the Lagrangian is maximized with respect to the xi, 
y, and v; and minimized with respect to the a; and 6, for all non-negative 
Xj, Ui, Vi and i. 

For a solution to the saddle value problem it is necessary, according 
to Kuhn and Tucker, that the unknowns satisfy the following conditions: 


dL of 
— = py— a, <0 


OX; OX; 
dL 
ou; 
dL 
Ovi 
dai 


fori = 1,2, ---, n. 


=pii—ai— <0 


<0 


(10) = 20 


= —uj +tvi— xi =0 


(11) 


Necessary and sufficient conditions for a solution to the saddle value 
problem are satisfied if, in addition to equations (7) to (11), L is a con- 
cave function of the x;, u; and v; given the optimal values of the La- 
grangian multipliers and if L is a convex function of the multipliers given 
the optimal values for the x;, u; and v;. 

If the i service is used in the optimal farm organization, it follows 
from equation (7) that 

oy 
OX; 
and we can interpret a as a measure of the on-farm opportunity cost of 
using the it* service. In a solution for which the marginal value product 
of a service is less than on-farm opportunity cost it is implied that the 
service is not used. 

Furthermore, if the i" service is used in the optimal farm organization 
it follows from equations (8), (9) and (10) that 


(13) pi* > a; > pi® 


(12) p 


which means that on-farm opportunity costs are bounded by off-farm 
opportunities for acquisition and salvage. 

If the optimal farm organization uses more than x;° units of the i* 
service, it is implied by equation (9) that on-farm opportunity cost equals 
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acquisition cost for the service. If less than x,° is used, it is implied by 
equations (8) and (10) that on-farm opportunity cost equals salvage valve, 
If the initial quantity of the service remains optimal, the service ig ye. 
garded as flowing from a fixed asset. The value of such assets is a function 
of the marginal value productivity of the flow of services therefrom, Fo 
fixed services the on-farm opportunity cost is bounded by the acquisition 
and salvage values, but need not equal either bound. In a solution for 
which on-farm opportunity cost is less than salvage value, equations (8) 
and (10) imply that the i‘ service is worth more on the salvage market 
than it is worth in production and consequently is not used. 

Several important elements of the farmer's economic environment are 
accented by the endogenous determination of the best list of fixed assets, 
Perhaps most important among these are (1) the best individual farm 
organization is a function of the existing organization, and (2) the in. 
dividual (and also the aggregate) output response to changing product 
prices has a non-reversible character imposed by changes in the best list 
of fixed assets. 

Farm Organization 


The observation that the optimal farm organization depends on the 
existing organization is associated with the farm management axiom that 
for every farm and for every farmer there is a unique best farm plan. 
Differences in farm organizations for two farms using similar production 
techniques and exchanging factors and products in the same markets may 
be explainable by differences in fixed asset structure. For example, two 
farmers with similar capital and farming know-how, who buy and sel 
factors and products in similar markets, need not have similar farm 
organizations if one has land fixed at 240 acres and the other at 320 acres. 
In models for which all production resources are assumed exchangeable 
on perfect markets, equilibrium conditions would imply identical optimal 
farm organizations for the two farms. 

Services are not fixed absolutely but are fixed relative to the enviror- 
ment. Important environmental conditions which determine the best lis 
of fixed services include product prices, acquisition cost and salvage 
values for services, the supply of capital funds, technical relationships 
and the initial farm organization. 

To illustrate the possibilities of application in linear programming, cor 
sider the marginal value productivity for April labor of $13.90 displayed 
by Swanson’ for a corn belt farm. If an additional hour of April labor, 
including capital inputs that are perfect complements of April labor and 
which are not existing unused on the farm, can be acquired for less than 


* Earl R. Swanson, “Application of Linear Programming Analysis to Corn Bet 
Farms,” Journal of Farm Economics, Vol. 38, May, 1956, p. 418. 
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$13.90 per hour, then April labor need not be regarded as a limiting re- 
source. Similar applications of the operational definition of a fixed factor 
service are possible for non-linear, continuous-function marginal analysis. 

Should a solution have the property that the best list of fixed services 
is empty and all services are variable, indefinitely large farm sizes are 
suggested if returns to scale are not decreasing. Finite farm sizes can be 
assured independently of the rate of returns to scale if the fixed conditions 
include (1) an indefinitely high acquisition cost for at least one resource, 
(2) a fixed quantity of investment and working capital funds, and/or (8) 
arate of change in additional cost which is greater than the rate of change 
in additional revenue as a consequence of either rising marginal factor 
costs or falling product prices. 

On multiple product farms, on-farm opportunity costs are the result 
of an internal pricing mechanism which guides resource allocation when 
market prices are not relevant. The mechanism is important in describing 
the best use of services which become fixed to the farm but remain vari- 
able among enterprises. For example, Heady*® found working capital 
funds allocated between crops and livestock production by on-farm oppor- 
tunity costs on a sample of 160-acre Iowa farms for which the existing 
quantity of working capital was considered not worth changing. 


Supply Response 

Product supply functions (marginal cost functions) for individual farms 
are implicit in the mathematical model given above. Changes in the best 
list of fixed assets due to changes in the farmer's environment impose a 
non-reversible character on farm supply response to price reversals. The 
non-reversibility is associated with kinks in the product supply function. 
The kinks are the consequence of the previously discussed kinks in the 
several factor supply functions. 

For small product price changes, most assets subject to fixity will re- 
main fixed at existing levels and one would expect an inelastic price re- 
sponse. For larger price changes, additional resources become worth 
changing and the response becomes more elastic. This situation is depicted 
inthe supply curve in Figure 2.17 


“Earl O. Heady, Resource Productivity and Returns on 160-Acre Farms in North 
Central Iowa, Research Bulletin 412, Agricultural Experiment Station, Iowa State Col- 


| lege, Ames, Iowa, July, 1954, p. 1084. 


"The curve in Figure 2 is the marginal cost curve for the firm when output (y) is a 
function of two factor services (x:, x2), where one is subject to fixity and the other is 
not. For the general case where y = f (x, . . ., Xn) for which some factors are subject 
to fixity and others are not, the same general nature of the curve applies. At an 
agricultural economics seminar at the University of Chicago, April 24, 1959, the 
author argued that the aggregate agricultural supply function has the same general 


: ape although the corners of the kink may be somewhat rounded and more 


ifficult to locate. 
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The inelastic segment of the curve reflects response by varying te. 
sources not subject to fixity. For example, on a dairy farm a reduction ip 
the price of milk might cause the farmer to cut down on feed and perhaps 
spend a little less of his time around the barn. But he would not be likely 
to dispose of some of his cows nor to seek other uses for capital invested 
in dairy barns and equipment unless milk prices fell rather sharply, 
The more elastic segment of the supply response curve reflects changes 
in fixed asset structure as well as changes in variable services. Thus, ac. 
cording to the usual definition of length of run in terms of the resources 


price 


i 


a quantity of y 


Fic. 2. THE KINKED PRODUCT SUPPLY FUNCTION. 


varied, the supply curve reflects changing lengths of run. As the magni- 
tude of the product price change increases, a greater number of resources 
are likely to be varied in response to the price change. If the price of 
milk rose 25 cents per hundredweight, dairy farmers would shift some 
additional resources into milk production such as grain and hay. If the 
price rose $1.00 per cwt., however, more extensive increases in asset hold- 
ings would occur, additional cows would be acquired, additional labor 
hired, and the use of additional land and improved buildings and equip- 
ment would be obtained. ' 

Non-reversibility of supply response develops as such resources become 
fixed at new levels. This shifts the inelastic segment of the curve to the 
left or right relative to the elastic segmenits as a consequence of changes 
in fixed asset structure. For example, in Figure 3, suppose product prices 
increase from p, to p, and the farm acquires more resources subject t0 
fixity. Output increases from Oa to Ob. Now, should product price revert 
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to pi, output contracts along the inelastic segment to Oc and the farm 
is producing a greater output for the original product price. 

The non-reversibility discussed here is associated with changes in the 
best list of fixed factor services within a known technology. It is not the 
non-reversibility which Cochrane" has rightly associated with advancing 
technology. He stated that because technological advance is incorporated 
into the response relation, the output response is not reversible. Changes 
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Fic. 3. NON-REVERSIBLE SUPPLY RESPONSE, 


in the list of fixed assets and advances in technology are closely associated 
with one another in the real world. However, for expositional convenience, 
the present discussion assumes unchanging technologies. 

The non-reversible character of supply response within a known tech- 
nology comes only in part from the divergence of acquisition costs from 
salvage values in the real world. Other potential sources of discontinuities 
in factor supply functions which can lead to non-reversible responses 
include institutional rigidities, resource immobilities and other imperfec- 
tions in the factor markets." 

A severely inelastic output response to falling prices reduces the value 


“Willard W. Cochrane, “Conceptualizing the Supply Relation in Agriculture,” 
Journal of Farm Economics, Vol. 87, December, 1955, p. 1172. 

"Cecil B. Haver, “Institutional Rigidities and Other Imperfections in the Factor 
Markets,” Agricultural Adjustment Problems in a Growing Economy, edited by Heady, 
Diesslin, Jensen and Johnson, Iowa State College Press, Ames, Iowa, 1958, p. 130. 
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of fixed assets in production. However, such values remain in production 
as long as on-farm opportunity costs do not fall below off-farm oppor. 
tunities for salvage. This phenomenon was observed by D. Gale Johnson® 
who partially explained inelastic supply response to depression conditions 
by inelastic supply schedules for land, labor, and some capital inputs 
Output is maintained in depressions according to Johnson, by paying 
lower rates of return without reducing employed quantities of such assets 

Thus, the expected consequence of farmer response to an increase in the 
demand for farm products followed a few years later by response to a 
reversal to the previous demand is (1) increased farm output, and (9) 
lower prices. Lower farm incomes and capital losses are probable but not 
necessary results of such a cycle. Surpluses are another possible result if 
prices are supported during the declining phase of the cycle. 

Empirical substantiation that individual farm supply response is non. 
reversible is offered by Boyne and Johnson” who tested some hypotheses 
about farmer response to price increases relative to price decreases, The 
hypothesis that farmers are less responsive to input price increases than 
decreases was found significant at the 1.7 per cent level. Additional sub- 
stantiation is offered by Halvorson?? who found evidence that farmers 
feeding grain to dairy cows may be more responsive with respect to milk 
price increases than decreases. 

Halvorson** found that for response of milk production to price, the 
coefficients tend to be higher during periods of declining prices than for 
periods of rising prices. While these results were not statistically signif. 
cant, they are consistent with the supply function hypothesized in Figure 
2. 

Conclusions 


The operational definition that an asset is fixed if it is not worth chang. 
ing (1) has both empirical and theoretical origins, (2) is amenable to 
measurement in terms of observable prices and quantities, and (3) whe 
integrated into the theory of the firm leads to useful hypotheses about 
individual farm organization and supply response. 

The procedures focus attention on the role of the factor markets, and on 
the importance of balance sheet information, in farm decisions about how 
much to produce. The mathematical model displays the necessary condi- 


* D. Gale Johnson, “The Nature of the Supply Function for Agricultural Products,’ 
American Economic Review, Vol. 40, September, 1950, p. 539. 

*D. M. Boyne and G. L. Johnson, “A Partial Evaluation of Static Theory from 
Results of the Interstate Managerial Surveys,” Journal of Farm Economics, Vol. 40, 
May, 1958, pp. 458-69. 

Harlow W. Halvorson, “Supply Elasticity for Milk in the Short Run,” Journal of 
Farm Economics, Vol. 37, December, 1955, pp. 1196-7. 

* Harlow W. Halvorson, “The Response of Milk Production to Price,” Journd 

of Farm Economics, Vol. 40, December, 1958, pp. 1111-12. 
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tion that if the use value of an asset listed on the balance sheet is bounded 
by of-farm opportunities for acquisition and salvage, the asset is regarded 
ys fixed and the value of the asset is equal to its use value. When farm 
rices fall, the use values of assets subject to fixity also fall. This means 
that falling farm prices reduce net worth as well as profits, oe 

Farm policies which seek to deal with the farm problem by adjusting 
farm output must be based on realistic considerations of conditions in the 
factor market affecting fixed asset structure. Estimates of the consequences 
of changes in price support levels for farm incomes are currently avail- 
able, Consequences on factor prices (particularly salvage values), fixed 
asset structure and net worth have not been carefully assessed, but the 
direction of change can be hypothesized. If farm prices were severely re- 
duced, salvage values would fall faster than the declines in use values, 
most assets would remain more valuable in production than on the salvage 
market, and the decline in the value of fixed assets would reduce the net 
worth as well as the annual income of farmers. 


EMERGING PHENOMENON: A CYCLE IN HOGS 


HAROLD F. BREIMYER 
Council of Economic Advisers* 


NDER a combination of three conditions, a natural time lag be. 
U tween investment and final product, numerous producers who are 
at least semi-independent, and imperfect knowledge, especially of the 
future, the phenomenon known as cycles frequently enters into ow 
economic life. 

In the non-farm sector of the economy, cycles in individual industries 
such as housing and textiles, and in such areas as investment and in. 
ventory accumulation, are well known. The business cycle itself domi- 
nates all other cycles. In agriculture cyclicality finds much expression, 
The cattle cycle is the classic example.’ Other cyclical patterns also are 
numerous, although not so clearly demonstrated nor so well advertised 
as that for cattle. 

Among meat animals other than cattle, a cycle in sheep, while not 
absent, has been masked by diverse regional trends in production. For 
hogs a cyclical character was reported as early as the last century. Samuel 
Benner, in his famous Prophecies, reported that the “advance and de- 
cline” in the price of hogs was “for twenty years past . . . as alternately 
certain as the diurnal revolutions of the earth upon its axis. . . .” 

Some other authors also have referred to a hog cycle. But most often 
the economics of hog supply has been described not in terms of a cycle 
but as a direct function of the supply of corn. As the corn supply fluc- 
tuated erratically, it induced an unpatterned behavior in hog production. 
The force toward random variability in hogs obscured any cyclicality 
that may otherwise have been present. 

Geoffrey Shepherd, of Iowa State College, in a 1942 bulletin expressed 
his view that linkage of hog production to essentially random fluctuations 
in corn production prevented the appearance of a hog cycle: “The fluc- 
tuations in production and prices of corn . . . give rise to severe fluctua- 
tions in supplies and prices of hogs. Hog production fluctuates markedly 
from year to year, over a range equal to about 50 percent of the average 
production.” Further, “. . . changes in hog production closely follow the 
changes in corn production, whereas changes in beef-cattle production 
follow a somewhat cyclical course of their own, largely independent of 
corn production.” 


* This paper was written while the author was with the Agricultural Economic 
Division, Agricultural Marketing Service, USDA. 

*See Harold F. Breimyer, “Observations on the Cattle Cycle,” Agr. Econ. Res., Jan. 
1955. 

* Samuel Benner, “Prophecies of Future Ups and Downs in Prices,” 1895. 

* Geoffrey Shepherd, Controlling Corn and Hog Supplies and Prices, USDA Tech 
Bul. 826, June 1942. 


760 


In } 
corn | 
tively 
in COI 
feedin 
most 
in cor 

Son 
own ¢ 
and h 
Prima 
relatin 


those 
refer 
the b 
by ar 
comit 
portic 
great 

It 
the h 


numk 


ina 
The 
price 
hogs, 
small 
a big 
simpl 
90 as 
The 
corm 
corn 
ratio 
a lov 
preter 
and i 
farme 
corn- 
tor, f 
An 
econc 
com 
that 


Ag be- 
ho are 
of the 


tO our 


ustries 
nd in- 
doni- 
ession, 
Iso are 
ertised 


ile not 
n. For 
Samuel 


nd de- 


mately 


t often 
a cycle 
ly fluc- 
luction. 
licality 


pressed 
uations 
he fluc- 
fluctua- 
arkedly 
average 
low the 
duction 
dent of 


conomics 


Res., Jan. 


5. 
DA Tech. 


EMERGING PHENOMENON: A CYCLE IN Hocs 761 
In years prior to government price support and storage, nearly all the 
corn harvested each fall was fed during the ensuing feeding year. Rela- 
tively little was carried forward from one season to the next. Variations 
in corn harvest therefore were followed by similar variations in corn 
feeding. Inasmuch as hogs were the largest and in many respects the 
most adjustable user of corn, that species felt the influence of variability 
in corn supply most sharply. 

Some farmers adjusted their hog enterprise directly according to their 
own corn supply. More frequently, the close relationship between corn 
and hog production was brought about through the market mechanism. 
Primary adjustment device was the price of corn. Changes in that price 
relative to the price of hogs regulated corn feeding and hog production 
ina way that would keep both in line with the available corn supply. 

The mechanics were simple. When a large corn crop was in sight, the 
price of corn quickly fell below the normal relationship to the price of 
hogs. Hog production then became attractive, and was expanded. A 
small corn crop had opposite effects. The system had to work. Following 
a big corn crop, the decline in the corn price relative to the hog price 
simply proceeded as far as was necessary to increase corn disappearance 
90 as virtually to balance with supply. 

The price relationship between corn and hogs was called the “hog- 
com price ratio.” Arithmetically the ratio is the number of bushels of 
com that can be bought with the price of 100 pounds of hogs. A high 
ratio indicates that hogs are relatively higher in price, and corn cheap; 
a low ratio has opposite meaning. The ratio has been variously inter- 
preted, as it has a role in both the individual and general equilibrium; 
and its role has changed over time, as will be noted later. To individual 
farmers the ratio has always been a gauge of profitability of hogs. To the 
comn-hog economy in those earlier pre-program years it was an equilibra- 
tor, for it kept hogs and corn in physical equilibrium. 

Analytically, the hog-corn price ratio became a convenient tool that 
economists latched onto with enthusiasm. Since it epitomized the hog- 
com balancing process it could effectively be used to foretell the balance 
that was to appear. There is no need either to cite early works, such as 
those of Sewall Wright, Charles F. Sarle, and Henry A. Wallace, or to 
refer to the technique more than briefly. In a word, a ratio that during 
the breeding season was above or below its normal level was followed 
by an increase or decrease in the number of sows farrowing in the forth- 
coming farrowing season. Moreover, the relationship was roughly pro- 
portional: the wider the departure of the ratio from its average, the 
greater the change in farrowings. 

It is worth noting, by way of precise theoretical interpretation, that 
the hog-corn ratio is to be compared with forthcoming changes in the 
number of sows, not with absolute numbers. The reason is correct theo- 
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retically and is sustained by analysis. The numerator in the ratio, which 
is the price of hogs, naturally discounts the level of farrowings and hog 
production already existing. If, for example, corn prices are at an average 
level, it will be seen that a high ratio implies high prices for hogs and 
therefore a below-average production of them, and it impels an increase 
of production toward average or normal. But a low ratio, indicating that 
an above-average hog production exists, would stimulate a decrease 
toward the same average or normal production.‘ 


Corn Storage Programs 


All the above pertains to years before price support and storage pro- 
grams for corn came into being. 

Acreage control and price supports for corn, and occasionally for hogs, 
were adopted in various forms beginning in 1933. Of most relevance to 
this discussion is the program that evolved as the Agricultural Adjustment 
Act of 1938, which has continued, with modifications, to this day. Price pro. 
grams for corn in that Act had a double goal, (1) to control production 
and raise price; and (2) to stabilize the supply of corn available to end 
uses, primarily feeding to livestock. This second goal was called the Ever 
Normal Granary.* 

A granary that was always normal was expected to improve stability 
in livestock also, particularly hogs. Contrary to frequently expressed 
opinion, a granary program does not offer promise of complete stability 
of physical output of hogs and other livestock. Rather, its inherent effect 
is to relieve that particular variability in hogs which otherwise results 
from variability in corn; the variability in hogs brought about by changes 
in demand for pork is not relieved but is in fact more freely accom- 
modated. Ample granary reserves of corn at a stable price can facilitate 
an expansion in hog production to fill enlarged demand, while availability 
of storage speeds contraction when demand is weaker.* 

Programs to date have had some effect of this nature, but have not 
achieved as much stability in hogs and other livestock as had been er- 
visioned. 

All writers should ever be admonished to write soft words, as precav- 
tion against possible need for ingestion later. The present writer admit 
to oversanguineness in writing in this Journal in 1954 that when demand 


‘Harold F. Breimyer, “Selected Analyses Relating to Demand, Supply and Price 
for Meat Animals and Meat,” USDA, Bur. Agr. Econ., Nov. 1949 (processed). 

* Henry A. Wallace, “Definition of Ever Normal Granary,” Agricultural Situation, 
USDA, Bur. Agr. Econ., March 1937. q 

‘Harold F. Breimyer, “Effect of Feed Price Stabilization Programs on Livestock, 
J. Farm Econ., Nov. 1954, pp. 680-686. 
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is stable “. . . a program of price supports and storage for feed grains is 
unquestionably a stabilizing factor to the livestock industry,” and, in 
diferent words, “. . . feed price programs . . . very materially smootk out 
feed-livestock variations caused by annual fluctuations in production of 
feed.... ” This is not a renunciation; but it must be admitted that those 
eatlier hopes have not been entirely fulfilled. 

To be sure, there has not been a clear test. The corn programs have 
not been perfect in design nor have they been administered uniformly. 
Moreover, there is evidence of unstabilizing trends in the hog economy 
itself—of a notable decrease in recent years in the elasticity of demand 
for hogs and an increase in elasticity of their supply.* Combined, these 
alone have interfered seriously with realizing the improved price stability 
that was looked for. It would seem as though each bit of progress in 
stabilizing feed supplies has been offset by enhanced price-supply and 
supply-price responsiveness for hogs, an unsettling trend indeed. 

Nevertheless, despite its shortcomings the corn program has provided 
a degree of stabilization to supply of feed. It has been more successful 
in achieving this, the second of its objectives, than in reducing produc- 
tion, Corn price supports have been generally available to corn producers 
since the war. In 6 years (1947-49, 1951-53) there were no allotments and 
supports were available at a uniform rate to all. In 1950 and 1954-55, 
there were no supports for non-compliers in the commercial area. In 
1956-58, supports could be had by non-compliers, although at a lower rate 
than to compliers. In 1959, support without allotments was reinstated. 

Authors of a North Central study concluded that, “After 1947, on the 
average, the CCC loan program removed about 80 percent of the excess 
over average corn production in large crop years and returned it in small 
crop years. It thus had a substantial stabilizing effect on corn consump- 

Apart from the stabilizing effect of storage programs, annual varia- 
tions in corn production have themselves diminished in amplitude. Corn 
production has not fluctuated so much since the war as before. Never- 
theless, the variation that remains would find more acute awareness were 
it not that nearly all crops are now ones of surplus, as that term finds 
definition in current price support rates. Varying degrees of surplus dis- 
turb few observers other than government officials. If variations in corn 


'Ibid., pp. 681-2. 

"Gerald W. Dean and Earl O. Heady, “Changes in Supply Response and Elasticity 
for Hogs,” J. Farm Econ., Nov. 1958, pp. 845-860. 

*Geoffrey Shepherd and Allen Richards, Effects of the Federal Programs for Corn 
and Other Grains on Corn Prices, Feed Grains Production and Livestock Production, 
North Central Reg. Publ. No. 89, Iowa State College Res. Bul. 459, Aug. 1958, p. 265. 
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crops took place about a level of minimum adequacy, and were unre. 
lieved by storage programs, they would still be a cause for considerable 
concern. 

Moreover, the significance of corn programs is not only in making pos. 
sible a more stable corn supply per se, but in making one predictable, 
The advance knowledge that sufficient corn will be available regardless 
of current harvests, at a price that can be anticipated within a moderate 
range, allows hog producers to act in a setting of much more certainty 
and confidence as to their feed supply than heretofore. 


New Role For Ratio 


Current circumstances alter drastically the old tie between production 
of corn and of hogs. They assign an entirely new role to hog and com 
price relationships. No longer must virtually all corn go into production 
of livestock. No longer must hog production adjust so quickly to the com 
supply. Variations in the hog-corn price ratio now more often arise from 
changes in the price of hogs and less often from changes in the price of 
corn. The ratio now has more direct effect on hog production than be- 
fore—on its own, and not merely as a reflection of the size of the com 
supply. As such it plays a more active role in regulating hog production; 
and yet it is less effective than it appeared to be when only a go-between, 

When hog production had to stay closely in line with the annual com 
harvest and the hog-corn price ratio was the intermediary, the ratio was 
necessarily efficient—at least superficially so. Now that hog production is 
loosed from such a firm anchor, it does truly respond to the hog-com 
price ratio, but with much less exactness than before. 

For the hog industry is more nearly on its own, and the economic 
forces affecting it are not so narrowly confined. They encompass a broad 
range of price relationships, and include those of the past, the present, 
and the anticipated future. In other words, the price outlook for hogs- 
for hogs alone, independent of corn—has taken on more significance. But 
unmixed blessings apparently are few in the universe, and in becoming 
freer of one restraint the hog industry has fallen victim to the ill that 
marks many other self-contained industries—cyclicality. 

Production of hogs is beginning to take on the cyclical pattern so well 
known for cattle. Annual pig crops increased steadily after the war to 
a high in 1951. After that year they decreased two years, increased two 
years, decreased two years again, and now are once more on an increase. 
These swings, when separated and charted superimposed, show a rea- 
sonably uniform pattern (see figure). In this they resemble cycles in cat- 
tle numbers, which give a similar picture when graphed in the same 
way.” 


” 


” Harold F. Breimyer, “Observations on the Cattle Cycle,” op. cit., fig. 2. 
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Disputes on endogenous versus exogenous factors in livestock cycles 
ye abundant in literature and will not be repeated here. Of the former— 
ihe self-generation viewpoint—the theoretical tool is the Cobweb The- 
oem. Ezekiel’s exposition’ has recently been elaborated impressively by 
\kerman? and extended in another direction by Nerlove.’* Yet no live- 
sock industry operates in an economic vacuum. Cycles arise not because 
uitside influences are inoperative but because special features of an in- 
lustry, such as high investment and biologically long life, convert re- 
sponses to the sum total of influences into long, cyclical responses." 


PIG CROPS, BY CYCLES, POSTWAR 


MIL. HEAD* | 
100| 1948-53 ——_ 
1957-? 
90 
80 
2 3 4 6 
YEAR® 
% SPRING AND FALL CROPS COMBINED 
© YEAR IN CYCLE, BEGINNING FROM LOW POINT 1959 DATA ARE FORECAST 
US. DEPARTMENT OF AGRICULTURE NEG, 6057-59(4) AGRICULTURAL MARKETING SERVICE 


The hog-corn ratio thus is not as reliable an analytical tool for predict- 
ing hog production as it was in older days. There is a cyclical element 
in responsiveness to the ratio. In 1955 hog production over-responded 
tothe ratio, in 1956 and 1957 it reacted more normally, then in the spring 
of 1958 it under-responded. In the fall of 1958 and spring of 1959 the 


"Mordecai Ezekiel, “The Cobweb Theorem,” Quart. Jour. Econ., Feb. 1938. 

“Gustav Akerman, “The Cobweb Theorem: A Reconsideration,” Quart. Jour. Econ., 
Feb, 1957, p. 151. 

"Mare Nerlove, “Adaptive Expectations and Cobweb Phenomena,” Quart. Jour. 
Toon, May 1958, pp. 227-240. 

“See also Harold F. Breimyer, “100 Million Cattle? A Review of Projections and 
Methods of Making Them,” USDA, AMS (processed), 1954, p. 6. 
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responses were once again more nearly normal. If an over-response again 
follows, the hog business will be in for dire days in late 1960, 

Cyclical considerations must be introduced in forecasting hog produ. 
tion, just as they are utilized in predictions for cattle. More exactly, 
techniques that most effectively deal with factors of cyclicality must hy 
employed. In general, they encompass either (1) extending the range of 
historical prices that are considered to affect production in any year, o 
(2) converting historical prices to their relation to some sort of norm, Fo 
example, hog-corn ratios for both one-year and two-years earlier can be 
included in an analysis of hog production in a current year.’ A study 
for 1946 to date, for example, made by the present author, shows change 
in farrowings to be related to ratios for both periods, although the ratio 
for the immediately preceding year was three times as influential as that 
for two years previous. Another possible approach is that of “adaptive 
expectations,” which incorporates a disappointment or exultation factor 
According to this hypothesis, when current prices (for hogs, in this case] 
are lower than expected, future production will be less than otherwise, 
and when they exceed expectations, the lift to morale results in a boos 
to production." 

Apparently, a higher hog-corn ratio is necessary to call forth a specified 
level of hog production now than was true before the war." As a long 
prewar average, a ratio of 12 to 12% (U. S. farm basis) was associated 
with stability in farrowings. Since the war, a ratio of about 18 has been 
the statistical equivalent of unchanged farrowings. Cause for a highe 
ratio now may lie partly in the higher costs for labor and other non-feed 
items. A major factor, however, is the difference in certainty of retum 
between hogs and corn resulting from the availability of supports on com 
with none on hogs (since April 1950). When corn is supported but hog 
are not, the producer of corn weighs his assured return from sealing his 
crop against the unpredictable return from feeding it to hogs. Without 
doubt, he will choose to seal unless hogs appear relatively favorable- 
favorable by a ratio higher than the longtime free-market normal." 


* Louis H. Bean, “Characteristics of Agricultural Supply and Demand Cures’ 
USDA, 1932 (processed). 

*Nerlove, op. cit. Nerlove finds much variation between commodities in the 
magnitude of the expectation factor, and therefore in responsiveness to error ¢ 
anticipation. 

* Corroboration is afforded by George E. Brandow, “Factors Associated with 
Numbers of Sows Farrowing in the Spring and Fall Seasons,” Ag. Exp. Sta, fs 
State Univ., A.E. & R.S. #7 (processed), Aug. 1956. 

* Several other factors bearing on the hog-corn ratio are at work, not all in th 
same direction. For instance, improved efficiency in feeding hogs would of itsel 
lower the ratio, just as the egg-feed and broiler-feed ratios have less lowered. Yé 
there may be higher opportunity costs (other than corn storage) which serve to li 
the ratio. Gloom in the hog business induced, with some justification, by reps 
of the low state of demand for pork may also have caused the ratio to increase. 
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The result is to give a slight boost to the average level of hog prices 

ative to that of corn. This would be at the expense of a smaller utiliza- 

‘ion of corn. For utilization to be unchanged, either the support price of 

wm would need to be reduced, or some sort of minimum, low-level 
arantee on hog prices would be necessary." 

But the greater remaining problem is the cyclical variability in prices 
of hogs which has replaced to some extent the earlier variability that was 
tied so closely to fluctuating corn supplies. The changes in elasticity re- 
fared to above have aggravated the hog situation further. Dean and 
Heady calculate that annual variations in deflated hog prices have in- 
aeased from 16 percent prewar to 25 percent postwar.” Between 1950 
ind 1958 the 8-market price of barrows and gilts (monthly averages) ad- 
vanced from $15.67 to $27.30, declined to $10.67, by the summer of 1958 
was above $23.00, and in 1959 was on the skids again. Even though the 
atreme values in these ranges included seasonal factors, the degree of 
viability is so great as to be unacceptable to all parties—producers, 
marketers and consumers. 


Some Implications 


This note is one of analysis, not prescription. It is submitted as an 
advice to livestock forecasters henceforth to be more alert to cyclical 
tndencies in hogs. If correctives are to be considered they could include 
the following: (1) Improve the stabilization of corn supply and price 
futher. This article is written on the basis that corn programs have in 
fact achieved appreciable stabilization. This is believed true. However, 
they have been far short of their ultimate contribution. Relative stability 
infeed still stands as a boon to the livestock enterprise, and a worthy 
wal. (2) But “stability” does not mean fixed, rigid arrangements in a 
physical sense. Proposals to this effect offered some years ago are of 
doubtful validity. More promising would be administration, as is cur- 
rently true, outside of purely formula rules, and with a declared purpose 
i improving stability in livestock. A “Federal Reserve Board” type of 
activity, adjusting release prices and policies on stored grains according 
van objective of stabilizing the livestock industry, in a “counter-cyclical” 
livestock cycle) effort, might prove beneficial. (3) Increase the emphasis 
m outlook work as an aid to producers. As outlook work grows in ac- 
eptance and effectiveness, its methods will require revision. For ex- 
ample, although the Agricultural Marketing Service and Extension 
Service were careful in the fall of 1957 to point out that a moderate de- 


"Cf. House of Representatives, Comm. on Agriculture, Long Range Farm Pro- 
gram, 83rd Cong., 2nd Sess., 1954, p. 12. 
Op. cit. 
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gree of expansion in hogs in 1958 was justified,** it is reported that many 
farmers were virtually frightened away from making any increase what. 
ever. (4) Contractual arrangements as an aid to stability are a Possibility, 
In their extreme form they would amount to vertical integration, The 
present writer is so unwilling to disregard institutional considerations 
and so apprehensive about reversing five centuries of progress in getting 
husbandmen out from under the control of overlords, that he woul 
hesitate to endorse vertical integration in its absolute version as the Way 
out, if, indeed, it is such (broiler integration has not yet proved to en. 
hance stability). This does not preclude contractual arrangements be. 
tween individual farmers and individual slaughterers, whereby specified 
supplies of hogs are to be delivered according to schedule at specified 
pricing. This may be a possibility, just as feeder calves and lambs are 
sold under contract for future delivery to farmer feeders. Cooperative 
arrangements also bear consideration. (5) Minimum support prices for 
hogs are a possible means of smoothing hog production cycles, as noted 
above.** This enters even more into the area of value judgment, perhap; 
than does contracting. In any case, both contractual procedures and price 
supports are worthy of inclusion in any study of the problem. 
Whatever the practical implications may be, it appears to be true that 
in years since the war a rather explicit cycle in hog production and prices 
has replaced the more random variations of earlier years. Both livestock 
forecasters and policy makers will be well advised to take note of it. And 
the postwar history of hogs makes one more piece of evidence available 
to researchers who wish to probe the mechanism of cycles in general, 


“The Current and Prospective Hog Situation,” USDA, AMS & FES, Oct. 195i 
(processed). 
* Long Range Farm Program, loc. cit. 
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DEVELOPMENT OF REVOLVING FINANCE 
IN SUNKIST GROWERS* 


Grace LARSEN AND H. E. ERDMAN 
University of California 


EVOLVING finance has become one of the most popular methods of 

financing marketing cooperatives. One of the world’s best known 
cooperatives, Sunkist Growers, Inc., has had over 40 years of pioneering 
experience with the use of this system. As the method was introduced and 
applied to different parts of the organization, it was tailored on each oc- 
csion to solve specific problems of financing. Consequently, its revision 
in 1958 has particular significance in the record of the cooperative move- 
ment. 

Until 1958, when structural changes accompanied the overhauling of 
the financial system, the cooperative consisted of the “central” (Sunkist 
Growers, Inc., long known as California Fruit Growers Exchange); three 
afiliates (Fruit Growers Supply Company; Exchange Lemon Products 
Company; and before 1931 the Exchange Orange Products Company, 
which after 1931 was a subsidiary); as well as a group of district ex- 
changes with their respective local packing house association members.’ 
The district exchanges were the members of the central, the locals were 
members of the district exchanges and growers were members of the 
locals, which were autonomous organizations. Growers’ interests in Sun- 
kit were and still are represented by the locals to which they belong. 
When founded, the cooperative was designed to market fresh fruit; the 
companies affiliated with it were created by its locals as the need arose— 


*Giannini Foundation Paper No. 180. 

"Hulbert, Helim H., Nelda Griffin, and Kelsey B. Gardner, Revolving Fund 
Method of Financing Farmer Cooperatives (Farmer Cooperative Service General 
Report 41, March, 1958), p. v. 

“Sunkist Growers, Inc., in 1952 became the official name of the central organiza- 
tin that since 1905 had been called the California Fruit Growers Exchange and 
before that date, from the time of its inception in 1893, the Southern California 
Fruit Exchange. (The official title from 1905 to 1916 was California Fruit Growers’ 
Exchange. The apostrophe was dropped when the Articles of Incorporation were 
amended in 1916.) 

In General, the locals pick, grade, and pack the fruit for shipment and the central 
acts as the agency to sell it in cooperation with the district exchanges. The number of 
locals and district exchanges has varied. In 1908, there were 80 locals making up 18 
listtict exchanges; in 1940, there were 200 locals in 25 exchanges; at this writing, 
in 1959, there are 128 locals and 17 district exchanges. Fogelberg, Nephtune, and 
A.W. McKay, The Citrus Industry and the California Fruit Growers Exchange 
System (Farm Credit Administration Circular C-121, June, 1940), passim. 

Gardner and McKay, The California Fruit Growers Exchange System (Farm 
Credit Administration Circular C-135, May, 1950), passim. Interviews with M. D. 
Steet, Treasurer of Sunkist Growers, December 30, 1958, and June 23, 1959. 
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to sell supplies to members and to handle the lower grades of their fruit: 

Use of a revolving fund plan within the Sunkist organization began iy 
the oldest affiliate—the Fruit Growers Supply Company. It evolved out of 
efforts to remove defects that had developed in the original financing ¢ 
the company. 

The Fruit Growers Supply Company was organized in 1907 as a pw. 
chasing company to combat the high cost of box shook induced by the 
building boom following the San Francisco earthquake and fire. To pay 
for stock in the company, which they owned entirely, the locals contracted 
to have the central withhold 3 cents a box from annual sales proceeds fo; 
a period of five years beginning with the 1907-08 season.‘ Originally, the 
stock was bought by the locals in proportion to the number of packel 
boxes of fruit marketed by them through the central, but there was n 
provision for making adjustments when the volume of shipments changed 
and no provision until 1915 for admitting new members.* 

The central’s practice of buying stock of retiring member associations- 
a practice authorized in 1908 to prevent stock from falling into “w. 
friendly” hands—had become burdensome. Moreover, the stock was no 
available as collateral. And the locals shared unevenly in the financing af 
the supply company as the older packing house associations carried a 
heavier investment than newer ones which, however, shared equally inal 
the benefits.® 

J. S. Edwards, vice president of the central and manager of one of the 
local associations, supplied in 1916 the basic framework of the remedid 
scheme that the cooperative’s attorney, George Farrand, adapted to the 
requirements of the organization. Edwards suggested “a plan of mutual: 
zation” already in effect in two or three locals. It involved continuing fu 


*It is difficult to be both brief and accurate in describing the structure of whit 
in this paper is called the Sunkist organization. The companies which are hee 
considered a part of this cooperative organization were incorporated as sepant 
companies. The term affiliate has been used for them because they were created bi 
and for Sunkist locals; and, except for the lemon products company, they were serv 
by the same board of directors as the central. Yet, as noted elsewhere in this paptt 
the relationship between the companies and central varied over the years. 

‘With increases in the capitalization in 1911 and 1914, the “five-year perio! 
was presumably extended. The full 3 cents was not collected each year. Fruit Growes 
Supply Company, 40 Years of Service, 1907-1947, annual report of the general manage. 
1947 (Los Angeles: 1947), pp. 7-9; and Fruit Growers Supply Company, Annw 


Report of the General Manager for the Year'Ended December 31, 1938 (Los Angele‘ 


1938), p. 9. 

a Fruit Growers Supply Company, Articles of Incorporation and By-Laws (ls 
Angeles: 1918). Copy in H. E. Erdman files. Fruit Growers Supply Company, 40 Yes 
of Service, 1907-1947, p. 15; and Fruit Growers Supply Company, Annual Report 
the General Manager . . . , 1938, pp. 9-10. 

* Letter, J. S. Edwards to A. M. Mortensen, East Highlands, California, Decem)4 
2, 1916. Copy in H. E. Erdman files, Fruit Growers Supply Company, 40 Year 
Service, 1907-1947, pp. 9-11. 
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REVOLVING FINANCE IN SUNKIST GROWERS 771 
m indefinite period the same method of assessment already in use—the 
pet-box basis—but returning “to the earliest remaining investors” funds no 
ger needed for capital.” 

Using Mr. Edwards’ ideas, the association’s attorney drew up a revolv- 
ing fund agreement between the supply company, the central, the district 
achanges, and the local associations.* Farrand’s revolving fund plan au- 
horized the central, or at its option the district exchanges, to withhold 
{cents a packed box from proceeds of sales to create a revolving fund. 
The money was to be used to purchase periodically for each contributing 
cal association the number of shares of supply company stock which its 
wntributions would buy. All the supply company stock was to be held in 
acrow by the central, which had authority acknowledged by each local 
transfer the stock. When the authorized issue of supply company stock 
was exhausted, the central was to use available funds to purchase for cur- 
rent contributors the oldest outstanding shares held by various local asso- 
ations, thus putting in motion the revolving feature of the plan.° 

It was expected that the revolving fund would “completely turn over 
ad each member participate in the stock return about every five years.” 
In practice, the stock has revolved about every eight years.’ No interest 
tas ever been paid on the revolving funds and no dividends have been 
nid on stock since 1924."* 

After 1927, when all stock had been issued, and until 1948, the supply 
wmpany merely transferred stock on its books from old members to new; 
ithad no access to the funds that members contributed. The central organi- 
ution held the funds in escrow as they were received, and at the end of 
four-month periods reallocated the stock among the locals by using the 
funds to buy the oldest outstanding stock for redistribution to the new 
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‘Interview with Mr. Edwards, March 8, 1931. Letter from J. S. Edwards to 
4M. Mortensen, East Highlands, January 20, 1917. Copy in H. E. Erdman files. 

"Both Edwards and Farrand stated that the plan was not original with them. The 
mnager of the Azusa Citrus Association, W. C. Hendrick, accepted credit as the 
funder of the scheme, but available records indicate that although he had in mind, 
w early as 1912, a plan whereby money was retained for some purpose and repaid 
ut of subsequent retains, he had no idea of continuity in adjusting growers’ interests 
tothe use that they made of the Association’s facilities. Erdman, H. E., and Grace 
lasen, “The Beginnings of Revolving Finance Among Cooperative Associations.” 
Manuscript in preparation. 

"At first, 2 cents of the amount was used to purchase the new stock, and the other 
dcents was put into the revolving fund, which was used to buy the oldest outstanding 
tock, After full payment for the new capital, the entire 4 cents was to be paid into 
the revolving fund. Fruit Growers Surely Company, Annual Report of the General 
Manager of the Fruit Growers Supply Company for the Year Closing August 31, 
819 (Los Angeles: 1919), p. 8. 

"Fogelberg and McKay, op. cit., p. 85. Fruit Growers Supply Company, Annual 
Report of the General Manager, 1916-1958, inclusive (Los Angeles: 1916-1953). 

“Fruit Growers Supply Company, Annual Report of the General Manager . . . 
December 31, 1929, p. 4. 
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contributors. Since locals made settlements with their grower-member; 
only at the end of each year, they could often use the funds to finance 
their season’s operations.’? In 1948, an increase in the company’s capitali- 
zation necessitated adoption of the fifth revolving fund agreement."® 

The fifth revolving fund agreement not only was adopted but subse. 
quently was amended to meet changing capital needs of the supply com. 
pany. In 1944 and 1945 when, as a result of World War II, lumber short. 
ages again caused anxiety, the company acquired additional timber hold. 
ings to assure growers of box shook supplies for many years. The fifth re. 
volving fund agreement was designed to provide the capital needed to de- 
velop these timber holdings. But in 1952, a revolution in shipping opera- 
tions occurred when paperboard containers were introduced and began 
to replace wooden boxes. With the decrease in box shook requirements, 
the supply company started in 1954 to liquidate some of its timber hold- 
ings. The revolving fund agreement of the now overcapitalized company 
was amended to lower the assessment from 4 cents per carton to 2 cents 
per carton. And the provision that only Sunkist could buy stock of the 
Fruit Growers Supply Company was changed to allow the Fruit Growers 
Supply Company to buy its own stock under certain conditions. In April, 
1958, the company offered to buy $1,000,000 worth of the oldest outstand- 
ing stock of the company to retire 100,000 shares. The money for the pur 
chase came from sales of timber holdings and income from lumber sales 
to nonmembers of the company after tax payments to the state and federal 
governments.** 

A revolving fund plan similar to that of the supply company was pre- 
pared by Farrand for another affiliate-Exchange Orange Products Com- 
pany. This company was formed in 1915 as successor to Thomas Craw- 
ford, Inc., the first company in California organized specifically to pro- 
duce by-products from cull oranges. Interested local associations sub- 
scribed to its stock in proportion to the number of packed boxes of 
oranges and grapefruit they shipped through the cooperative. After adop- 
tion of the revolving fund agreement in 1918, stock was bought from a 
revolving fund built up by a 1-cent-per-box charge. This charge was to 
continue after payment for the stock had been completed. It was designed 
to create the Exchange Orange Products Company Revolving Fund." The 


* Ibid., December 31, 1930, p. 11. 

* Ibid., December 31, 1948, p. 7. Fruit Growers Supply Company, Revolving Fund 
Agreement, No. 5 (1948). 

* California Citrograph, vol. 39, no. 5, March, 1954, p. 146; vol. 41, no. 7, May, 
1956, p. 253; vol. 42, no. 12, October, 1957, p. 418; ood 3 vol, 43, no. 6, April, 1958 
p. 197. Letter, M. D. Street to Grace Larsen, Los Angeles, July 9, 1959. Fruit Grow- 
ers Supply Company, Annual Report of the General Manager for the Year Endel 
December 31, 1945 (Los Angeles: 1945), pp. 9-10. 

*s Interview with George E. Farrand, June 13, 1952. Mr. Farrand did not recall the 
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central, which held the stock in escrow, was to use the revolving fund to 
urchase stock in order of original issue for the associations. 

Within a short time, the Exchange Orange Products Company suffered 
heavy losses. Only a small part of the value of its only product (marma- 
lade) consisted of the cull oranges it was to salvage. The other items it had 
to buy for the marmalade, especially sugar, were bought at high prices 
during the period of postwar shortages. These high costs combined with 
the difficulties of selling the relatively unstandardized product led to 
bankruptcy in June, 1920.*° 

When in October, 1920, a new company, The Exchange Orange Prod- 
ucts Company, was incorporated, the revolving fund agreement was re- 
written to serve as the method of financing the new products company. 
The orange packing associations that formed the new company agreed 
to an initial subscription of its stock at the rate of 3 cents per box of 
oranges they had shipped during the 1918-19 season. To keep the dis- 
tribution of the company’s stock proportionate to the use they made of 
the company, the associations arranged to make payments of 1 cent per 
packed box of oranges into The Exchange Orange Products Company 
Revolving Fund beginning November 1, 1920.7” 

Not all of the local orange associations that had belonged to the original 
orange products company joined the new company. Consequently, in 
1931, the central organization bought all outstanding stock of The Ex- 
change Orange Products Company in order to make its facilities available 
for a surplus control program that would benefit all the local associations. 
The central imposed a one-half cent charge on each packed box of oranges 


dates of the three revolving fund plans. Most of the records of the original Exchange 
Orange Products Company have been destroyed, but a printed copy is at hand of 
“Exchange Orange Products Company Agreement Subscribing for Stock and Creating 
Exchange Orange Products Company Revolving Fund,” dated September 1, 1918. 
Copy in H. E. Erdman files. The Exchange Orange Products Company Revolving 
Fund Agreement No. 2 dated November 1, 1929, referred to the agreement dated 
November 1, 1920, “for convenience” as “Agreement No. 1.” Yet, the minutes of the 
Board of Directors of the Bryn Mawr Citrus Association indicate that a revolving 
fund plan for the orange products company stock was in effect as of October 6, 1919. 

“Wallace, John B., “Turning Culls Into Dollars,” The Packing House News, vol. 
III, no. 14, November, 1924, pp. 11-12, 32. 

" Associations that joined The Exchange Orange Products Company after the agree- 
ment became effective and after all the original capital stock or any amount later 
authorized was subscribed were to pay into the fund 8 cents per packed box shipped 
through the cooperative during the year beginning September 1, 1918, and aie 
August 31, 1919. If no fruit was marketed during the period, the company’s officers 
determined the amount the association was to pay. Office of the Secretary of State, 
Records of the Commissioner of Corporations, Sacramento, California. The Exchange 
Orange Products Company, Agreement to Create “The Exchange Orange Products 
Company Revolving Fund” (no imprint: 1920?), and The Exchange Orange Products 
Company Revolving Fund Agreement No. 2 (no imprint: November 1, 1929). Copies 
in H, E, Erdman files. 
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it sold until it was repaid for the stock it had purchased, and thereafter 
one-quarter cent a box to buy additional stock the company was author. 
ized to issue.’* 

From 1931 to 1947, stock of the company did not revolve. In 1947, in 
accordance with approval voted by members in 1943, the articles of in- 
corporation of the central were amended to place on a revolving basis all 
capital stock of The Exchange Orange Products Company held or to be 
held by the central.’° To create this fund, the central assessed each mem. 
ber a maximum of 2 cents a packed box of oranges and grapefruit mar- 
keted fresh or as products through the cooperative.” 

The revolving fund agreement of the third affiliate was also to begin 
September 1, 1918, but was delayed until the company received authori- 
zation to increase its capital stock and until members had a chance to sign 
the agreement. This company, designed to utilize cull lemons, was called 
Exchange By-Products Company from the time of its origin in 1915 until 
1921 and thereafter Exchange Lemon Products Company to distinguish it 
from the orange products company." 

By terms of the agreement, each member association agreed to pay out 
of proceeds on each packed box of lemons it shipped through the central 
1 cent for stock until all stock was sold and 1 cent per box to the revoly- 
ing fund. When all stock was sold, the deduction for the revolving’ fund 
was to be 2 cents per packed box marketed through the central. With each 
authorized increase in the company’s capital stock, a new supplement to 
the original revolving fund agreement was adopted. As in the case of the 
other affiliates, the central maintained a priority list of stock subscribers. 
This schedule showed the name of each stockholder, the number of shares 
owned, the date of issue, the numbers of the original certificates, and, if 
transferred, the name of the new purchaser and the number of the new 


‘* Fogelberg and McKay, op. cit., p. 37. 

* During this period 1931 to 1947, the members’ capital contributions were 
classified not as revolving fund deductions but as capital retain. Collins, Edward C.,, 
and Gardner, Financing California Citrus Associations, Farmer Cooperative Service 
Advisory Report 39, February, 1955, p. 15. California Fruit Growers Exchange, 
“Written Consent of Members of California Fruit Growers Exchange to the Amen¢- 
ment of Its Articles of Incorporation,” 1943. Mimeographed copy in H. E. Erdman 
files. California Fruit Growers Exchange, “Certificate of Amendment of Articles of 
Incorporation,” November 20, 1947. Mimeographed copy in H. E. Erdman files. 
California Citrograph, vol. 16, no. 6, April, 1931, p. 267. 

* The assessment varied somewhat in amount and by variety from year to year. 

* Exchange By-Products Company Minutes, September 10, 1918. Exchange By- 
Products Company Agreement Subscribing for Stock and Creating “Exchange By- 
Products Company Revolving Fund” and “Supplemental Agreement to Agreement 
Subscribing for Stock and Creating “Exchange By-Products Company Revolving 
Fund.’” Copies in H. E. Erdman files. 
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certificate. To each local association it issued a receipt for shares of prod- 
uct company stock held by the central.” 

In 1953, the Exchange Lemon Products Company was changed from a 
capital stock company to a nonstock membership organization. A revolv- 
ing credit plan was substituted for the Farrand revolving stock plan. The 
former capital stock equity of members and the former operating capital 
(revolving) fund were consolidated into a single revolving fund. After 
1953, the deductions amounted to $5 per ton taken from proceeds of fruit 
or products marketed by the association and an additional “assessment,” 
as it was called, of 4 cents per standard packed box of lemons shipped in 
fresh form.” 

Acceptance of the Farrand revolving fund plan by the affiliates in 1918 
began a movement among the local associations to adopt similar plans. Ini- 
tially, there was little uniformity in the financial structure of the district ex- 
changes and local associations. Formed at different times and confronted 
by differing local problems, each organization developed its financing 
procedures in accordance with its own needs and the experiences of its 
members. When formed, some were capital stock associations which had 
various methods of assessing payments for stock—by number of trees, or 
acres, or boxes of fruit picked or packed; others depended on some form 
of pro rata charge without issuing stock; and some charged flat member- 
ship fees.2* By 1958, most had become nonstock organizations and most 
had accepted revolving fund plans, although the plans varied consider- 
ably.*> The Sunkist reorganization of 1958 did not affect the methods by 
which locals and district exchanges financed their operations. 

Long before the reorganization of 1958, officers of Sunkist Growers were 
aware of the cumbersome nature of the organization’s financial structure. 
The various units of the citrus cooperative had found revolving fund plans 
so attractive that, within the organization as a whole, several revolving 


* Priority list and list of stock transfers for the Exchange By-Products Company. 

Minutes of the Board of Directors, Exchange By-Products Company, March 11, 1919, 
pp. 298-299. 
oo Lemon Products Company, Articles of Incorporation and By-Laws, 
December 9, 1953, p. 12. The voting power of members was made unequal with each 
having one vote for every $100 revolving fund credits on the company’s books. No 
change in the amounts of the deduction and assessment were made at the time the 
company became a nonstock organization. The $5 deduction dated back to 1950; the 
2 cents was increased to 4 cents in 1949. 

* Bylaws of local association members of Sunkist Growers in H. E. Erdman files. 

*The supervisor of the Growers Service Division of Sunkist Growers, Felton B. 
Browning, attributed the change away from the stock form to the simplicity and 
flexibility of operation for the cooperative when growers received only a notation of 
credits nue their accounts. Also involved was the greater likelihood of qualify- 
ing for tax exempt status. Letter to H. E. Erdman, February 3, 1959. 
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funds were running simultaneously. Since growers were making contriby. 
tions not only to one or more revolving funds in each affiliate but to re. 
volving funds of their local associations as well, many had a sizable jp. 
vestment dispersed throughout the organization. An investigation by 
Farmer Cooperative Service, undertaken in 1954 at the request of Sunkist 
Growers, showed that the capital needs of lemon growers for handlin 
their business were greater than those of orange growers.”* In 1952.53 
members of local packing associations were paying combined rates vary. 
ing from 15 cents to 33 cents a field box on lemons and 8 cents to 10 cents 
per field box of oranges into all their respective revolving funds.”’ The 
length of the revolving fund periods varied as did the methods of keep. 
ing records. The reorganization in 1958 was motivated, in large part, by 
the urge to simplify the organization’s revolving finance system of pro. 
viding capital.* 

The financial system was not the only part of the Sunkist organization 
that was considered to be out of date. Whereas the products companies 
had originally been formed to salvage lower quality fruits, they developed 
into the means relied on for profitable handling of surpluses and recently 
have even grown from by-products companies to major products com. 
panies. Originally, the lemon products company handled about 5 per cent 
of the lemon crop, the unsalable portion; for the past five years ending in 
1958, it has handled on an average 39 per cent of the total production.” 
And compared with the single product, marmalade, of the first orange 
products company, Sunkist Growers produced in 1958 some 400 orange, 
lemon, and grapefruit products.*° One of these products, frozen concen- 
trated orange juice, was not manufactured by Sunkist before 1950.*" This 
revolutionary shift in the citrus products field resulted from developments 
in juice processing which were accelerated by World War II. 

With the expansion of the cooperative’s business, including the growth 
of its affiliates from the days when the organization merely marketed fresh 
fruit, its structure had become illogical. There was an obvious need within 
the organization for a single policy-making group to coordinate the vari- 
ous parts of the business. 

In the refashioned cooperative setup, the well-known federated struc- 
ture was changed to make the locals direct members of the central organ- 


* Collins and Gardner, op. cit., p. 5. 

* Ibid., pp. 3, 12-13, 28. 

* Letter, D. F. McMillen, Director, Lemon Products Division, Sunkist Growers to 
H. E. Erdman, Corona, February 5, 1959. 

* Exchange Lemon Products Company, 1958: 44 Years of Progress, annual report 
of the general manager, 1958 (Corona: 1958), pp. 4, 10. 

* Sunkist Growers, Inc., Annual Report, 1958 (Los Angeles: 1958), p. 7. 

* Business Week, no. 1142, July 21, 1951, pp. 100-101. Western Canner and 
Packer, vol. 41, no. 11, October, 1950, pp. 13-32. 
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ation as the district exchanges already were (and continue to be) and 
to vest in the locals all property rights in Sunkist. The corporate structure 
was further changed by the merger of The Exchange Orange Products 
Company, Exchange Lemon Products Company, and Sunkist Growers, 
Inc, into a single company for which the name Sunkist Growers, Inc., 
was retained. The supply company was not included in the merger but 
continues as a cooperative owned by the locals with its stock revolving as 
in the past.*” 

With the change in the corporate structure of the cooperative, a single 
enlarged board of directors replaced the three boards that formerly super- 
vised the business of the corporations that merged. And a single general 
manager, responsible to the single board of directors, was given charge of 
all operations, both fresh and product.** 

Reform of the financial system was accomplished by the replacement of 
four revolving fund accounts by a single revolving fund for the reorgan- 
ized company known as the Sunkist Revolving Fund. Representing a con- 
slidation and continuation of three revolving funds of Sunkist and the 
revolving fund of Exchange Lemon Products Company, it consists of out- 
standing credits and priorities as of November 1, 1958, and of assessments 
or deductions on fruit marketed through Sunkist Growers, Inc. The rates 
of assessment or deductions were designed to equate them with the capi- 
tal needs of the varieties of fruit. They were established as follows: 


a. On lemons, 2 cents a carton on fresh lemons shipped through 
the cooperative and $5 a net ton on products lemons. 

b. On oranges and grapefruit, 1 cent a carton for fresh oranges 
and grapefruit shipped through the cooperative and 50 cents a 
net ton on products oranges and grapefruit.*4 

ce. On orange and grapefruit products, 7% per cent of net sales 
value, 

"The California Citrograph, vol. 44, no. 1, November, 1958, p. 5. Sunkist Grow- 
ets, Inc, and Exchange Lemon Products Company, Documents Relating to Revision 
of Corporate Structure of Sunkist, April, 1958, p. 19. Copy in H. E. Erdman files. 

“It was thought that the merger, in addition to facilitating the initiation and 
execution of policy, would enable the cooperative to take advantage of any economies 
made possible by technological advance and changing volume of fruit. Certain legal 
advantages were also foreseen. Prior to the merger in 1958, there had been occasional 
charges that the corporations within the Sunkist system conspired with each other. 
The creation of the single corporate entity would eliminate this question. Sunkist 
Growers, Inc., and Exchange Lemon Products Company, Documents Relating to 
:++,p. Vv. Letter, M. D. Street, Treasurer of Sunkist Growers, to H. E. Erdman, Los 
Angeles, March 5, 1959. Interview with D. F. McMillen, December 31, 1958. Letter, 
McMillen to Erdman, Corona, February 5, 1959. 

“The rate on fresh and products oranges and grapefruit was not to exceed 1 cent 
per carton. These rates, which are subject to change by the board of directors, were 
in effect at the time of the merger. Sunkist Growers, Inc., and Exchange Lemon 
Products Company, “Amended By-Laws Sunkist Growers, Inc.,” in Documents Relat- 
mgto...,pp. 14-15. 
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The amended bylaws of the corporation specified that no interest would 
be paid on revolving fund credits. There was, however, a provision per- 
mitting assignment of credits. Appropriate forms have been prepared fo; 
making partial or full assignment of revolving fund credits and for assign. 
ing credits or future payments to a lien as well as for releasing the lien 
and releasing the credits from lien.** 

Revolving fund credits had been assignable prior to the reorganization 
of 1958, but relatively few members appear to have exercised this right, 
As of November 1, 1958, only a few associations had pledged revolving 
fund credits as collateral for loans from the Berkeley Bank for Coopera- 
tives. It cannot be determined how many associations used them for loans 
from other banks, but because of its familiarity with cooperative revolving 
finance plans, the Berkeley Bank was probably more willing than other 
banks to accept the credits as collateral. Only a few growers had sold their 
credits to investors. Those who had sold them evidently realized only 
about half their value.*® 

The bylaws of the reorganized Sunkist Growers stipulated that there 
would be no segregation of funds. The funds are to be subordinate to all 
indebtedness of the cooperative and are acknowledged as a debt of the 
cooperative to the persons to whom credited. Accounts are to be kept, 
henceforth, directly with local associations rather than with the district 
exchanges. Any losses charged to the funds are to be charged proportion. 
ately against credits in the varietal or other class charged. Each year, 
members are to receive annual statements of amounts credited to their 
accounts. When the total of outstanding credits reaches $17,000,000, or 
earlier if the board should determine, additions to the fund are to be used 
to redeem the oldest unpaid revolving fund credits.*” 

In 1943, the Articles of Incorporation of the cooperative were amended 
to make the property rights of members in the central unequal.** Author- 


* Copies of all forms have been supplied by Sunkist Growers, Inc., for H. E. Erd- 
man files. The Exchange Lemon Products Company had used similar forms. Interview 
with R. S. Bylin, Auditor, Exchange Lemon Products Company, December 31, 1958. 

* Letter, F. I. Burrill, Assistant Director Market Research, Treasury Department, 
Sunkist Growers, Inc., to H. E. Erdman, February 4, 1959. 

“If the revolving fund operates as expected in the fiscal year 1958-59, withhold- 
ings in 1958-59 from lemon growers will exceed the revolving out of funds from the 
1951-52 revolving fund. The situation is reversed with respect to withholdings from 
orange and grapefruit growers. It is expected that they will fall short of covering 
funds revolving out from the 1951-52 revolving fund. Bank loans to supplemett 
grower capital will be necessarily greater to finance the needs of the orange ant 
grapefruit business than to finance the lemon business. To adjust the inequities be 
tween the two groups of fruit, each is charged the bank interest on its bank credit 
as used. Interview with M. D. Street, Treasurer, Sunkist Growers, Inc., December 3, 
1958. 

* Originally a stock company, Sunkist changed to the nonstock form in 1916, Fron 
the os of its career until 1958, when the new bylaws provided for v 
voting as well as voting by volume, voting rights were equal. 
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ation was included to place all the property of the cooperative on a re- 
volving fund basis. The Articles of Incorporation, as amended in 1958, 
povided that the locals property rights and interests in the entire prop- 
atty rights and interests of Sunkist were at any time to be of such part as 
ihe locals’ revolving credits bore to the total revolving credits on the books 
of Sunkist. In the event of the central’s dissolution, after payment of all 
debts, all its property is to be distributed to members in the proportion 
ht the amount of each member's revolving fund credits bears to the 
total amount of such credits. Yet, if a local association terminates its mem- 
bership, it cannot “take or receive any interest in Sunkist property other 
than payment of its revolving fund credits and its share in other allocated 
reserves as and when the same would have been paid had it remained a 
member.”8° Thus, it would appear that in 1958 the entire property of the 
Sunkist Growers, Inc., was placed on a revolving finance basis as author- 
ized some 15 years earlier, 

Revolving finance has been almost completely accepted, apparently, by 
growers who through their locals use the services of Sunkist Growers, Inc. 
Officials of Sunkist mention as the only types of complaints heard those 
involving the competitive situation and taxes. 

The point is still made occasionally, not alone about Sunkist but about 
cooperatives in general, that the competitor of the cooperative finances 
his own operations and does not ask the growers to provide facilities. A 
cooperative like Sunkist answers this complaint with either the suggestion 
that the member’s sales proceeds would not be the same if no cooperative 
existed or that, whereas the cooperative charged the same as the competi- 
tor for supplies, the cooperative rebated part of the amount to the mem- 
ber.” 

The complaint about taxes associated with revolving funds has arisen 
asa result of some confusion with respect to the government's policy. The 
policy has varied between treating withholdings as income at the time re- 
ceived in cash and treating them as income at the time credited. This con- 
fusion has complicated the growers’ task of making tax returns. From 1951 
to 1958, the Treasury Department considered withholdings taxable when 
credited and to the full amount withheld. The Internal Revenue Service 
changed this policy early in 1958 to follow court decisions of 1955 and 
1957." Consequently, it at times happened that members paid income tax 


Sunkist Growers, Inc., and Exchange Lemon Products Company, “Report of 
Joint Committee for Study of Sunkist Corporate Structure” and “Amended Articles 
of Incorporation and By-Laws” in Documents Relating to . . . , April, 1958. Copy in 
fl, E. Erdman files. 

“Interview with M. D. Street, December 29, 1958. 

“The two decisions were Commissioner v. B. A. Carpenter, 219F. 2d 635 (C.A. 5, 
1955) and Long Poultry Farms, Inc., v. Commissioner, 249F, 2d 726 (C.A. 4, 1957). 
In the Carpenter case, the court held that patronage dividends in the form of a re- 
volving fund certificate constituted income to patrons only to the extent of the market 
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on the current year’s withholding and on the repayment received from , 
contribution made some years before. They might erroneously conside; 
this “double taxation,” although they had not previously been taxed fo, 
the repayment received and would not subsequently be taxed for the 
current contribution being withheld.*? Congressional acceptance of Treas. 
ury Department proposals made early in 1959 or passage of measures that 
in some other way change the tax law as it affects cooperatives will up. 
doubtedly require further alterations in cooperative revolving finance 
programs.** 

It is too early to determine the effectiveness of the changes adopted by 
Sunkist Growers in November, 1958. However, its history in shaping for 
over 40 years a revolving finance system to meet changing demands per: 
mits the conclusion not only that flexibility is a basic characteristic of re. 
volving finance but that Sunkist Growers has been adept to taking advan. 
tage of this useful feature. 


value of the patronage dividend. The Long Poultry Farms decision enunciated the 
principle that a patronage dividend credit which was subordinate to payment of the 
cooperative’s debts and was payable at the discretion of the cooperative’s directors 
after credits for earlier years had been met “was too contingent to be accrued in the 
year credited.” Waas, George J., Recent Federal Income Tax Changes Affecting Co. 
operatives (Washington: Govt. Print. Off., October, 1951), pp. 1-5. (Cooperative Re- 
search and Service Division, U. S. Farm Credit Administration Miscellaneous Report 
156.) Cf. U. S. Treasury Department, Internal Revenue Service, Technical Informa. 
tion Release 69, February 14, 1958. National Council of Farmer Cooperatives, Wash- 
ington Situation, vol. XIX, no. 8, February 21, 1958. 

“ Interview with M. D. Street, December 29, 1958. 

* National Council of Farmer Cooperatives, Washington Situation, vol. XX, no. 4, 
January 23, 1959. New York Times, January 20, 1959, pp. 1, 27. 
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NOTES 


THE ALLOCATION OF LIMITED QUANTITIES OF VARIABLE 
RESOURCES AMONG COMPETING FARM ENTERPRISES* 


Joun P. 
University of Missouri 


HE marginal conditions for determining the most profitable alloca- 

tion of scarce resources among competing enterprises within the 
farm are well developed in production economics theory. The empirical 
application of these conditions to a farm requires the estimation of pro- 
duction functions for the relevant crop and livestock enterprises and the 
derivation of the necessary marginal physical product equations. The 
latter are used, along with product and input prices, to determine the 
amounts of each variable resource that should be allocated to each farm 
enterprise in order to maximize profit for the farm. 

The use of experimental data to estimate enterprise production func- 
tions has become increasingly prevalent in recent research in agricultural 
economics.” By applying the maximizing and minimizing logic of produc- 
tion economics to these estimated production functions, research workers 
have obtained estimates of cost-minimizing and profit-maximizing com- 
binations of resources for the farm enterprise being studied. The next 
step in this research would be to extend the marginal analysis to include 
more than one enterprise. 

The purpose of this article is, therefore, to present an empirical applica- 
tion of the marginal conditions that can be used to determine the most 
profitable allocation of a limited amount of resource among farm enterprises 
that use—or, as it is often stated, that are competing for the use of—the 
resource. The resource considered is assumed to be limited in quantity 
for the farm as a whole but to be variable for any one farm enterprise. 


The Production Economics Logic 


The general case 


Profit from a farm enterprise is maximized when the amounts of the 
variable inputs used in the production process are such that the value of 


* Contribution from the Missouri Agricultural Experiment Station, Journal Series 
No. 1994, Approved by the Director. 

**T am indebted to R. D. Munson, American Potash Institute, Inc., for helpful 
suggestions during the development of this article. 

‘For an explanation of this criterion, see E. O. Heady, Economics of Agricultural 
Production and Resource Use, New York: Prentice-Hall, Inc., 1952, Chap. 6, 7, and 
8; L. A. Bradford and G. L. Johnson, Farm Management Analysis, New York: John 
Wiley and Sons, Inc., 1953, Chap. 11. 

*A comprehensive listing of these studies is too broad for this article, Readers are 
referred to earlier issues of this Journal for examples. 
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the marginal product of each input used in the production process equals 
the price of that input. For a given enterprise, this criterion is often ex. 
pressed 


Py MPPx 
Px, 


Py MPPx; 
Px; 


Py MPPx, 
Pk. 


where Py is the price per unit of product, Y, Px; is the price per unit of 
input, X; (i = 1, 2,..., n), and MPPx;, is the marginal physical product 
of X;.* Assuming the required stability conditions, the solution of these n 
equations specifies the profit-maximizing or optimum combination of in- 
puts. 

A solution of this type requires that the farmer possess sufficient capital 
to extend resource use in the enterprise to the optimum amounts.‘ And, 
if the optimum quantity of resources is to be used in one enterprise, there 
must also be sufficient capital to extend resource use in all other enterprises 
to the optimum amounts, because the marginal return of capital should 
be equal in all uses. The assumption of unlimited capital allows this to be 
done. 

The unlimited capital assumption makes the simultaneous consideration 
of resource allocation among the enterprises unnecessary. Assuming the 
enterprises are otherwise unrelated, the amount of variable resources used 
in one enterprise will not affect the amount of these resources available 
for use in any other enterprise and the problem becomes one of allocating 


=1 


resources within each enterprise. Thus, under the assumption of unlimited 


capital, amounts of resource use that maximize profit for each farm enter- 
prise also maximize profit for the farm. 

In practice, farmers usually have only a limited amount of capital at 
their disposal, where “limited” means that they have less than the amount 
required to extend resource use to the optimum within each enterprise on 
the farm. In this case, resource use on one enterprise can be increased 


* Bradford and Johnson, op. cit., pp. 180-182. Note particularly the footnote on 
p. 131. 

*The assumption for the remainder of the article is that the variable resources 
used in the productive process may be purchased. Therefore, capital becomes the 
limiting resource under discussion. 
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NOTES 783 
only if resource use on one or more other enterprises is decreased. The 
enterprises compete for the limited amount of capital and are interrelated 
with respect to capital use. 

In order to maximize returns from a given amount of capital, the 
marginal return of capital should be equal in all enterprises. And, because 
the enterprises are competing for capital, capital use both within and 
among all enterprises must be considered simultaneously. Finally, the 
cost of the resources used must not exceed the amount of capital available. 
Equations satisfying these conditions are derived in the Appendix and 
can be written 


Py: MPPxyi Py: MPPxy, 
Px; Pxe 


Py: MPPx,y1 Py; MPPxyi 


Px, 
Pye MPP P y1 MP Pxeyi 
Px Pxe 


(2) 


Px; Pxe 


Py. MPP XnYk Pyi MPPxyi 
Pia Pxe 


where Py; is the price per unit of the output of enterprise Y; (j = 1, 2, 
3,..., k), MPPxiy; is the marginal physical product of input x; used in 
the production of Y;, M is the amount of available capital, and the Px; 
are as defined earlier. Amounts of a resource used to produce different 
products are regarded as “different” resources. Thus, the amount of X, 
used to produce Y, is denoted X,2, has a marginal product of MPPx,y2, 
and has a price of Px;. 

There are nk equations and nk unknowns in (2). The first nk-1 equa- 
tions (leaving out the identity that results in the case i = 2, j = 1) specify 
equi-marginal returns for all inputs in all enterprises; the last equation 
insures that the cost of the inputs purchased will not exceed the available 
amount of capital. 


Py; MPPxiy; Py: MPPxyi 
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Some special considerations 


Consideration of some special cases may serve to illustrate the method 
further. First, suppose there is one resource, X;. Then the price of the re. 
source, Px,, would be the same for all ratios in (2) and need not be jp. 
cluded in the denominators. Also, the total amount of input that could 
be purchased, X, can be determined by dividing M by Px, (X = M/Px,) 
If there were two products, the equations to be solved would be 


Py; MPP = MPPxiy2 
Xu + Xe = X 


Thus, the marginal value products would be equated and resource use 
limited to the total amount available. 

A second special case would occur when there is but one product, 
Then the product prices could be removed from the numerators of the 
ratios in (2). If there were two resources, the equations would be 


MPPx, MPPxe 


Px; Pxe 
Px,X, + PxoXo = M 


The first equation is an isocline equation and the problem would be that 
of moving out an isocline until available capital is exhausted.° 


An Empirical Example 


An example will serve to illustrate the technique developed in the 
last section. Two crops and two resources will be included in the ex- 
ample for the sake of simplicity. The method can be expanded, however. 

The production functions to be used are:° 


Corn: Y, = —7.51 + 0.5843N, + 0.6638P. — 0.0016N,’ 
— 0.0018 P.? + 0.0008 N.P. 

Barley: Y, = 8.27 + 0.2715N, + 0.3106 P, — 0.0020 N,’ 
— 0.0014P,” + 0.0006 N,P, 


* This special case has been presented by T. E. Tramel, “Alternative Methods of 
Using Production Functions for Making Recommendations,” Journal of Farm Eco- 
nomics, 89: 790-793, 1957. 

*The corn production function was presented by E. O. Heady and J. Pesek, “A 
Fertilizer Production Surface with Specification of Economic Optima for Com 
Grown on Calcareous Ida Silt Loam,” Journal of Farm Economics, 36: 466-482, 
1954, and the barley equation by J. C. Gilson and V. W. Gjarnarson, “Effect of Ferti- 
lizer Use on Barley in Northern Manitoba,” Journal of Farm Economics, 40: 932-941, 
1958. While the probability of finding an Iowa corn yield curve and a Manitoba 
barley yield curve on the same farm is not very high, my intent was to find fertilizer 
yield curves for different crops but with similar algebraic forms and similar inputs. 

It should be mentioned that the yield predictions of these equations are point 
estimates of unknown reliability. The problem of yield variability within and among 
experiments is important but beyond the scope of this discussion. 
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NOTES 785 
where Y, and Y, are estimated bushels of corn and barley per acre, re- 
spectively, N, and N» are pounds of nitrogen applied per acre to corn 
and barley, respectively, and P, and P, are pounds of P.O; applied per 
acre to corn and barley, respectively. 

The equations to be solved to determine resource use when capital is 
limited are 

Py. MPPn, Py. MPPp, 


PypMPPn, Py. MPPp, 

Py» MPPpp Pye MPPp. 


+ Nv) + Pp(Pe + Pt) = M 


where Py, and Py, are the price per bushel of corn and barley, respec- 
tively, P, and P, are the cost per pound of N and P, respectively, M is 
the amount of capital available to fertilize two acres—one acre each of 
com and barley—and the MPP’s are the marginal physical products of 
each of the resources in each use. For example, MPPn, is the marginal 
physical product of nitrogen used on corn. 

The equations become 


1.2(0.5843 — 0.0032N, + 0.0008P.) 
0.13 


_ 1.2(0.6638 — 0.0036P, + 0.0008N,) 
0.09 


1.0(0.2715 — 0.0040N, + 0.0006P,) 
0.13 


1.2(0.6638 — 0.0036P, + 0.0008N,) 
0.09 


(4) 


1,0(0.3106 — 0.0028P, + 0.0006N,) 
0.09 


1.2(0.6638 — 0.0036P, + 0.0008N.) 
7 0.09 


0.13(N. + Ni) + 0.09(P. + Pi) = M 

when Py, = $1.20, Py, = $1.00, P, = $0.13, P, = $0.09, and 
MPPn, = dY./dN. = 0.5843 — 0.0032N, + 0.0008P. 
MPPp, = dY./dP. = 0.6638 — 0.0036P, + 0.0008N 
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MPPn» = = 0.2715 — 0.0040N, + 0.0006P, 


MPPp, => = 0.3106 — 0.0028P, + 0.0006N,. 
Simplification of (4) leads to 


— 0.0402N, + 0.0554P, = 3.4570 

— 0.0107N. — 0.0308N» + 0.0480P, + 0.0046P, = 6.7621 (5) 

— 0.0107N. + 0.0067N, + 0.0480P, — 0.0311P, = 5.3995 
0.1300N, + 0.1300N, + 0.0900P, + 0.0900P, = M. 


Solution of (5) determines the amounts of N and P that should be used 
on corn and barley, given the amount of capital available, M.” 

The amounts of N and P that should be used on corn and barley for 
various amounts of capital are shown in Table 1. These data, derived by 


II 


TABLE 1. ALLOCATION OF FERTILIZER BETWEEN CoRN AND BARLEY FOR SELECTED 
Amounts oF CapiTaL AS DETERMINED BY Equations (5) 


ase Pounds of Fertilizer Per Acre Profit from MVPx 
Capital (M) N. P, Ni P, Fertilization* 
$59 202 208 48 88 $135 1.0 
$50 179 192 27 66 132 1.6 
$40 154 173 4 42 124 2.2 
$38 150 171 0 38 123 2.3 
$30 118 148 0 14 109 3.0 
$25 100 185 0 0 98 3.4 
$20 74 116 0 0 84 ~ 4,1 
$10 22 79 0 0 47 5.8 


* Assuming the yield without fertilizer is zero bushels for corn and 8 bushels for barley. 


substituting the various quantities of capital, M, into (5) and solving for 
N., No, P., and P,, determine not only the allocation of capital between 
enterprises but also the allocation of capital within an enterprise. Or, 
stated another way, the data determine the division of capital between 
N and P and also determine the allocation of N and P between corn and 
barley. 

The fertilizer inputs determined for $59, where $59 is the amount of 
capital that must be divided between two acres, one of each crop, are 
the optimum or most profitable amounts of fertilizer for each enterprise. 
These input levels could be determined by deriving the optimum for each 
enterprise as specified by (1) or by putting the cost of the optimum con- 
binations, $59, in (5). The fertilizer inputs determined for amounts of cap- 


*In matrix notation, (5) can be written AX = B, where A is a 4 x 4 coefiicient 
matrix, X is a 4 X 1 matrix of variable fertilizer amounts, and B is a 4 X 1 matrix of 
constants. The solution is then X = A“B where A™ is the inverse of A. Then, the re- 
source allocation for any value of M can be found by substituting that value into 
B and carrying out the multiplication A“B. 


POUNDS OF APPLIED P2O5 PER ACRE 


Fic. 


inp 

are 

com 

ferti 
Ni 

amo 
set € 

row 

2 
1 

= 

cap 

N, 

at t 

also 
del 

C0 

tion 

and 
recc 
8 

tha 

lem, 


| 
aS 


—_ 

aa 
= 


tween 
e, Or, 
tween 
n and 


int of 
p, are 
‘prise. 
each 

com- 


f cap- 


ficient 
atrix of 
the re- 
1e into 


787 


ital less than $59 are not optimum, in that they are not the amounts of 
inputs that maximize returns from the enterprises, but they do indicate 
the most profitable allocation of the limited amounts of capital. Also, they 
are least-cost combinations. Any other allocation of N and P between the 
com and barley enterprises will result in less profit from capital spent on 
fertilizer.® 

N, becomes zero for $38 of capital. Thus, for solutions involving lesser 
amounts of capital, the second equation must be removed from (4) and Ny 
set equal to zero in the third and fourth equations of (4). Or, the second 
row and column of (5) can be deleted. If this is not done, solutions for 
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Fic. 1. IsocLINE MAPS INDICATING AMOUNTS OF N AND P USED ON BARLEY AND CORN 
FOR SELECTED AMOUNTS OF CAPITAL. 
(Dashed lines are ridge lines) 


capital levels less than $38 yield a negative value for N,, and, in a sense, 
N, is “paying” for the other fertilizers. A similar situation occurs for P} 
at the $25 capital level and the second and third columns and rows must 
also be deleted from (5) for solutions of less than $25. After N, and P, are 
deleted, the problem becomes one of selecting the appropriate least-cost 
combination of nutrients for corn production. 

The data in Table 1 are presented in Figure 1. The nutrient combina- 
tions derived all lie on the relevant isoclines, 


P, 9 


and represent least-cost combinations. For $38 and $30 of capital, the 
tecoommended combinations of N, and P, are on the P.O; axis of the bar- 


‘If an amount of capital larger than $59 is substituted into (5), the solution is 
an input combination larger than the optimum. There is no built-in mechanism, other 
an decreasing profits, to indicate when the optimum has been passed. In this prob- 
lem, the optimum amounts of inputs were calculated first to establish the upper fimit. 
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ley isocline map, indicating that N will not be used on barley, For $95 
and less, the recommended combinations of N, and P, lie on the origin 
of the barley isocline map, indicating that neither would be used on 
barley. 


Concluding Remarks 


The procedure outlined should become more useful as more production 
functions are empirically estimated. The example presented in this article 
determined capital allocation between two farm enterprises but more 
enterprises could be included if suitable production functions were avail. 
able. As the size of the problem is increased, the solution will determine 
not only the division of capital within one category of inputs, such as 
between N and P fertilizer, but it will also determine the amount of capi- 
tal to be spent on each category of inputs, such as fertilizer, feed, or labor. 

It should be noted, however, that the method presented does not con- 
sider the use of fixed resources. The question was not whether to grow 
barley or corn, but how to allocate a limited amount of variable capital 
between them. A third enterprise might be more profitable. Also, the 
system of equations, similar to (3), must be solvable. This may or may 
not be the case, depending upon the production functions used. Finally, 
production functions of the type needed for such an analysis are not in 
plentiful supply and may not be so for some time. 


Appendix 


The profit equation for an enterprise is written 


Profit = YPy — X:Px; (a) 


i=l 
where the production function 
Y= f(Xa, Xa, Xn) 


expresses the product, Y, as a function of the inputs, X; (i = 1, 2, 3, ..., 
n). Py is the price per unit of product and Px; is the cost per unit of input. 
Maximizing (a) results in equations (1). The solution assumes unlimited 
capital. 

Equation (a) represents profit from one enterprise. Profit from all enter- 
prises in the firm is the sum of the profit from each enterprise. If there 
are j enterprises, each having a known production function, Y; (j = 1, 2 
3, ..., k), that is a function of the X;, farm profit is 


k n 
Farm Profit = >| wiry. | (b) 
j=1 i=l 


where X;; is the amount of X; used in the production of Y;. X;; may be 
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ero. Because of the assumption of unlimited capital, the maximization 
of (b) would result in the same equations and solutions as the maximiza- 
tion of profits for each Y; individually. 

_ Capital limitations will restrict farm profit, and this restriction can be 
"placed on (b) by the use of a Lagrange multiplier. The equation for re- 
| gricted farm profit is 


| Restricted Farm Profit 


| - >| | +a) Xu) | (c) 


j=1 i=] i=l j=1 


where 4 is the multiplier and M is the amount of capital available.° 

The solution of the system of equations obtained by maximizing (c) with 
respect to the Xj; and 4 represents the most profitable allocation of re- 
sources among the farm enterprises, given the capital restriction. There 
are nk + 1 equations and nk + 1 unknowns. However, after eliminating 
the multiplier and simplifying, the resulting nk equations, identical to 
equations (2), are 


p OY, oY, 
| Xu OXo 
| Px; 
oY; 
= (d) 
Px; Px. 
p OY, OY, 
Px. Px. 
n k 
Xu) | = M. 
i=1 j=1 


‘The method could, of course, be applied with respect to any other limited 
tesource—land, for example. 


| 
| 
| 
| 
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EVALUATING THE COMPETITIVE POSITION OF 
NORTH CAROLINA EGGS BY USE OF THE 
TRANSPORTATION MODEL® 


A. P. STEMBERGER 
North Carolina State College 


HIS paper discusses the application of the transportation model to 
Tie problem of determining the best’ markets for North Carolina 
eggs and the locational advantages enjoyed by North Carolina egg mar. 
keting agencies relative to their counterparts in competing areas. 

The conceptual model and the assumptions used in its application toa 
given sector of the economy have been adequately described by a num. 
ber of writers? and will not be repeated here. The model deals with the 
general problem of equilibrium among spatially separated markets. Given 
a number of regions trading a homogeneous product and separated by 
transportation costs independent of volume or direction, with each region 
a single distinct market and regional supply-demand functions and sur 
plus-deficit positions known, the model can be used to describe and pre. 
dict such things as: (1) geographical commodity flows among regions; (2) 
regional price differentials; and (3) locational advantages of particular 
regions relative to others. This paper is concerned mainly with the last 
item mentioned. 


Size of Egg Transportation Model 


The United States was delineated into 88 trading areas on the basis of 
a commercial trading area map.° Areas are shown in figure 1 and listed in 
table 1. 

A previous study‘ used 12 regions to describe the egg trading system of 
the United States. The larger the system, however, the more realistic are 
the shipping and receiving points. With large numbers of trading areas, 
it would be possible to obtain enough detail to map egg sheds for various 
metropolitan centers. Furthermore, disaggregation results in more mear- 
ingful information for a firm’s decision making since the greater detail 


®* Published with the approval of the Director of Research as Paper 1081 of the 
Journal Series of the North Carolina Experiment Station. 

“Best,” as used here, refers to the market in which a firm would realize highest 
net prices, i.e., market price less transportation cost. 

*’See, for example, Judge, G. G., A Spatial Equilibrium Model for Eggs, Connecticut 
Agricultural Experiment Station Bulletin 318, Storrs, Connecticut, 1956, or Samuelson 
P. A., “Spatial Price Equilibrium and Linear Programming,” American Economic 
Review, Vol. 42, pp. 283-303, 1952. 

* Commercial: and Marketing Atlas, Rand McNally, Chicago, 1955. Originally 4 
areas were used but computational requirements for a system of this size proved tw 
large to manage with the resources available. 

* Judge, G. G., op. cit. 
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THE REGIONAL OUTLINES OF THIS MAP WERE TRACED 


Fic. 1. REGIONS IN THE NATIONAL EGG TRADING SYSTEM 


NOTES 


TABLE 1. Estimates or REGIONAL SURPLUSES AND Dericits oF Eags 1n 1954 


Surpl 
urpius Deficit 

Area (000 cases) Area (00 cases) 
1. Asheville, N. C. 117 41. Albany, N. Y. 38¢ 
2. Austin, Minn. 6,242 42. Amarillo, Tex. 59 
3. Bellingham, Wash. 428 43. Atlanta, Ga. 791 
4. Bloomington, IIl. 1,035 44, Baltimore, Md. 700 
5. Bloomington, Ind. 170 45. Billings, Mont. 266 
6. Burlington, Iowa 819 46. Birmingham, Ala. "54 
7. Cape Gerardeau, Mo. 282 47. Boston, Mass. 1,909 
8. Clovis, N. M. 79 48. Buffalo, N. Y. 1,587 
9. Columbia, Mo. 956 49. Butte, Mont. 10 
10. Decatur, IIl. 2,086 50. Charleston, W. Va. 690 
11. Dubuque, Iowa 2,146 51. Cheyenne, Wyo. 44 
12. Elkhart, Ind. 233 52. Chicago, IIl. 5,978 
13. Fargo, N. D. 3,351 53. Cincinnati, Onio 773 
14. Ft. Smith, Ark. 328 54. Cleveland, Ohio 977 
15. Ft. Wayne, Ind. 2,157 55. Columbia, S. C. 1,333 
16. Glendive, Mont. Q7 56. Columbus, Ohio 528 
17. Grand Rapids, Mich. 853 57. Corpus Christi, Tex. 337 
18. Harrisburg, Penn. 3,801 58. Dallas, Tex. 801 
19. Harrisonburg, Va. 1,824 59. Denver, Colo. 697 
20. Hastings, Neb. 462 60. Detroit, Mich. 4,511 
21. Louisville, Ky. 1,804 61. Duluth, Minn. 737 
22. Meridian, Miss. 389 62. El Paso, Tex. 751 
23. Muncie, Ind. 678 63. Jacksonville, Fla. 558 
24. Norfolk, Neb. 424 64. Kalispell, Mont. of 
25. Oklahoma City, Okla. 134 65. Klamath Falls, Ore. 334 
26. Omaha, Neb. 2,923 66. Knoxville, Tenn. 249 
27. Oshkosh, Wisc. 524 67. Lake Charles, La. 382 
28. Paducah, Ky. 280 68. Los Angeles, Cal. 1,645 
29. Pittsburgh, Penn. 1,115 69. Memphis, Tenn. 856 
30. Richmond, Va. 904 70. Miami, Fla. 958 
31. St. Joseph, Mo. 1,110 71. Milwaukee, Wisc. 378 
$2. Salt Lake City, Utah $29 72. Mobile, Ala. 421 
33. Sioux City, Iowa 5,689 73. New Orleans, La. 2,055 
34. Springfield, Mo. 1,049 74. Newport News, Va. 959 
35. Topeka, Kans. 1,610 75. New York, N. Y. 12,874 
36. Waco, Tex. 595 76. Philadelphia, Penn. 678 
37. Waterloo, Iowa 4,015 77. Phoenix, Ariz. 852 
38. Watertown, S. D. 1,030 78. Portland, Ore. 413 
39. Wichita, Kans. 1,025 79. Providence, R. I. 615 
40. Wilmington, Del. 2,873 80. Raleigh, N. C. 338 
81. St. Louis, Mo. 94 
82. San Francisco, Cal. 1,315 
83. Santa Fe, N. M. 268 
84. Seattle, Wash. 790 
85. Shreveport, La. 341 
86. Spokane, Wash. 553 
87. Tampa, Fla. 526 
88. Washington, D. C. 2,788 


Estimates of Data Required by the Model 


enables a given firm to more clearly recognize the specific markets in 
which it may have a competitive advantage. 


Use of the transportation model requires knowledge of regional produc 
tion and consumption. Since data required for development of regionul 
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supply and demand functions are not available for eggs, estimates of egg 

roduction and consumption for a historical period were used in develop- 
ing the model. The period chosen was 1954 because data for this period 
were readily available. 


Regional production estimates for 1954 


Two sets of data were available regarding 1954 egg production. One 
set pertained to production of various states as estimated by the Agricul- 
tural Marketing Service of USDA; the other consisted of egg sales as re- 
ported by farmers in the 1954 Census of Agriculture. Estimates presented 
in these two sources differed. The AMS estimates were assumed more 
accurate for state totals while ratios of county to total state production as 
siven in the Census of Agriculture were used to distribute a state’s pro- 
duction among counties. 

Production for each trading area was estimated as follows. The re- 
ported number of eggs sold in each area, or part thereof, in each of the 
states was totaled from preliminary county reports of the 1954 Census 
of Agriculture. Egg sales in each trading area were then computed as a 
percentage of the total sales of each state. These percentages were then 
used to allocate total production of each state, as estimated by AMS, 
among the trading areas composing that state. 


Regional consumption estimates for 1954 


- In 1951, the Bureau of Labor Statistics conducted a national survey of 


whan household consumption in 91 cities. Data from this study were 
wed to estimate annual per capita egg consumption for the various re- 
gions, Statistical analyses revealed significant differences, at the 1 per 
cent level, in regional egg consumption. When estimated egg consump- 
tion was corrected for differences in income, statistical tests revealed egg 
consumption differences significant at the 10-30 per cent level. It appeared 
that adjusting egg consumption for income would give better consump- 
tion estimates than would the use of some unadjusted means. Therefore, 
egg consumption for 1954 was estimated for each county in the United 
States by adjusting the average 1954 national per capita egg consumption 
according as a county's per capita income exceeded or fell short of na- 
tional per capita income. The income elasticity adjustment used was 
03475,5 Estimates of regional egg consumption were obtained by sum- 
ming county totals. In developing these estimates, it was necessary to 
éstimate county populations for 1954. This was done by projecting a 
county's 1940-1950 rate of population change to 1954. Also, since produc- 


"Judge, G. G., Econometric Analysis of the Demand and Supply Relationships for 


we, Storr Agricultural Experiment Station Bulletin 307, Storrs, Connecticut, Janu- 
ary, 1954, 
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tion and consumption are required to be equal in order to use the model, 
the slight discrepancy between estimates was adjusted by multiplying 
each area’s production estimate by a constant factor equal to the tot 
consumption-production ratio. 


Estimates of transportation costs 


A sample of transportation rates was obtained from egg marketing firms 
by means of a questionnaire. Questionnaires were mailed to firms in every 
surplus area that shipped eggs via trailer-truck distances of 200 miles or 
more.® A regression equation fitted to the sample data resulted in the fol. 
lowing estimate of transporation costs: 


Y = 70.2242 + .0214202679X — .0000030829X? 


where Y is the transporation rate in cents per case of eggs and X is high- 
way mileage as estimated from Rand McNally maps. The regression of 
cost on distance explained 90.3% of all rate variation in the sample. 


Optimum Intermarket Egg Flows for 1954 


The optimum shipping pattern, shaped by the influence of regional pro- 
duction-consumption levels and transportation costs, allocates regional 
surpluses among deficit areas in such a manner that total transportation 
costs are minimized and profits for every marketing firm are maximized 
if the market is in equilibrium. The optimal interregional egg flow for the 
88 regions listed in table 1 with the surpluses and deficits shown there, is 
illustrated in figure 2. 

The associated pattern of price relationships is shown in figure 3, Nuv- 
merical values are differences in cents per case between the net price of 
eggs at North Carolina plants and net prices at plants in the other surplus 
areas or delivered prices at receiving points in the deficit areas. These 
values are obtained by the principle that prices for any two regions trad- 
ing in a competitive market differ by the differential in costs of transpor- 
tation to that market. 

The values at shipping points are estimates of locational advantages of 
various areas as compared with North Carolina. In this model, net prices 
received by egg marketing firms in Asheville, North Carolina, would be 
the same as in Harrisonburg, Virginia, but would be three cents a case 
lower than in Wilmington, Delaware. On the other hand, the net price 
relative to Asheville would be 18 cents a case lower in Watertown, South 
Dakota, and Sioux City, Iowa, and 15 cents a case lower in Hastings, 
Nebraska. 


*Only truck rates were considered since eggs move largely by truck. Firms wer 
selected from the Urner-Barry directory: Who's Who in the Egg and Poultry Industry, 
Urner-Barry Company, New York, 1954. 
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The above indicates that any area’s locational advantage is rather small, 
pproximating one-half cent per dozen. In fact, the extreme advantage in 
the entire system is only 23 cents per case (between Bellingham, Wash- 
ington, and Fargo, North Dakota). Advantages of the magnitude shown 
here may be dissipated by inefficiencies, relative to marketing agencies in 
other areas, in assembling and processing eggs. Because of the small loca- 
tional advantages, marketing firms in a given area must remain as efficient 
as those in other areas if they are to reap any reward due to their loca- 
tional advantage. 


Results From Additional Models 


Four transportation problems were solved in addition to the one dis- 
cussed above. They were: (1) a 1954 model that arbitrarily assumed North 
Carolina to be a surplus area with 1,000,000 cases of eggs for shipment; 
(2) a model based on 1957 production and consumption estimates; (3) 
same as 2 but with North Carolina surplus by 1,000,000 cases; and (4) a 
model which assumed the Southeastern U. S. self-sufficient with respect 
toeggs and North Carolina surplus. 

The results of these four models were generally similar to those in the 
154 model discussed above. That is, North Carolina’s best markets ap- 
peared to be in the Southeast, with Iowa and Illinois areas furnishing keen 
competition. With the Southeast self-sufficient, North Carolina’s best mar- 
kets would lie along the Atlantic seaboard and would be subject to keen 
competition from Iowa and Illinois areas. In all models, the locational ad- 
vantage enjoyed by any region was small—on the order of one-half cent 


if per dozen for extreme situations. 


Conclusions 


One use of the transportation model as presently developed is to derive 
optimum interregional commodity flows and regional net price differen- 
tials. From these a region’s best markets and its locational advantage rela- 
tive to competitors can be derived. 

An 88-region model of the egg sector of the economy was studied with 


4 view to determining North Carolina’s best egg markets and locational 


advantage. Models based on historical data indicate the Southeast to be 
the best market while a model based on the assumption of a Southeast 
self-sufficient in eggs indicates that best markets in the future may lie in 
the Atlantic seaboard cities to the North. 

All models studied indicate that locational advantages enjoyed by any 
area are small, being on the order of one-half cent per dozen for extreme 


‘comparisons. Such small advantages can easily be dissipated by ineffi- 


tiencies in egg assembling and processing as well as by quality differences 
t specific market preferences. It would appear that in the near future the 
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struggle for egg markets among the nation’s producing areas will be very 
keen with no area having any great locational advantage from the mar. 
keting viewpoint. 


AN ESTIMATE OF THE SHORT-RUN PRICE ELASTICITY 
OF DEMAND FOR FRYERS* 


FRED NORDHAUSER AND PAUL L. Farris** 
Purdue University 


RIOR to World War II there existed few published attempts to 
a ocshonis the short-run price elasticity of demand for fryers" at the 
consumer level. Some studies have since appeared, mainly in experiment 
station bulletins and theses, which have in one way or another examined 
this area.? This report presents the methodology and results of a recent 
exploratory attempt to obtain price elasticity estimates for fryers and to 
identify meat items which may be substitutes for fryers. 


The Sample 


Weekly fryer price and quantity data for this study were obtained 
from the meat departments of six supermarkets located in four Indiam 
cities, viz, Indianapolis, Lafayette, Martinsville and Rushville. Three of 
the stores were located in Indianapolis. The sample stores were owned 
and operated by the same nationally known retail chain corporation; con 
sequently, all followed similar pricing and merchandising policies. The 


* Journal Paper No. 1478, Agricultural Experiment Station, Purdue University, 
Lafayette, Indiana. The results are from Purdue University unpublished M.S, thess 
by Fred Nordhauser, “A Statistical Estimate of the Short-Run Price Elasticity 
Demand for Fryers,” June, 1959, carried out under Purdue University A.E.S. Projet 
876. 

** Particular appreciation is expressed to E. W. Kehrberg and Irving Morrisset 
for helpful comments on this paper. 

*It has become increasingly popular to use the terms fryers and broilers inte 


changeably albeit if a difference is indicated, fryers always refer to the heavier bir f 


The commodity discussed in this report is fresh, government grade A, ready-to-cok 
fryers, that is, young, soft-boned dideen usually weighing between two and thre 

unds, 

*R. C. Smith, Factors Affecting Consumer Purchases of Frying Chickens, Unive: 
sity of Delaware Technical Bulletin 298, July 1953. 

A. William Jasper, Increasing Sales of Fresh Fryers Through Improved Merch 
dising Practices, Cornell University Bulletin A.E. 954, July 1954. 

Harold Riley, “Some Measurements of Consumer Demand for Meat,” unpublishe! 
Ph.D. dissertation, Michigan State University, 1956. ' 

George L. Baker, “Cross Elasticity of Demand for Meat at the Retail Level 
unpublished M.S. thesis, Purdue University, June 1957. 


Paul T. Blair, Some Characteristics of Demand for Broiler Meats, Mississip} 
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Kenneth D. Naden and George A. Jackson, Jr., Some Aspects of Retailing Chicks : 
Stoup ca 


Meat, University of California Bulletin 734, May 1953. 
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NOTES 799 
sample stores were selected to represent a variety of clientele (for ex- 
ample “low”, “medium”, and “high” income; White and Negro customers). 

Data were collected for the twenty-three week period, January 6 
through June 14, 1958. The data included the pounds of fryers sold at 
each fryer price, fryer prices and the prices of some 700 other individual 
meat items. 

Fryers were sold in the sample stores in three principal forms, viz, 
whole, cut-up, and pieces (for example, breasts, wings, livers, etc.).? The 
prices of these forms were aggregated, weighted by pounds sold. Since 
the price changes of the three forms were almost always proportional, 
the product group was treated as a single commodity in accordance with 
the Leontief-Hicks theorem.* 


Analysis 


It was assumed that the demand schedule for fryers in each of the 
cities changed little during the period of the study. Fryer price was 
believed to influence weekly pounds of fryers sold, but the amount of 
fryers sold during any given week was not believed to influence fryer 
prices during the same week. Thus the single equation, least-squares 
approach would appear to estimate the short-run demand relationships. 
The linear in logarithms (constant elasticity) function was employed: 

log Y = loga + B log X + log e 
where 
log Y =pounds of fryers sold per week, in logarithms 
log a=log Y intercept 
8 =elasticity estimate 
log X = weighted average fryer price, in logarithms 
log e=error term, in logarithms 


Price elasticity estimates for the several stores ranged from —2.58 to 
~$.60. Relatively high simple coefficients of determination (.795 to .914) 


_ were obtained. However, these coefficients of determination were decep- 


tively high because the weekly observations fell into two categories not 
strictly comparable, namely, relatively high fryer prices (in the 40-55 
cent per pound range) unassociated with any form of advertising and 


' relatively low fryer prices (in the 28-38 cent per pound range) always 
_ associated with newspaper price features. 


"Frozen fryers were also carried by the sample stores, but accounted for only a 
mall fraction of total fryer sales. The prices of the various forms of frozen fryers 
remained practically unchanged during the entire sample period. Consequently, 
frozen fryers were not in the analysis. 

‘H. Wold and L. Jureen, Demand Analysis, (New York: John Wiley and Sons, 


_ 1958) p. 109. The theorem states “Suppose that within a certain group of commodi- 
ng Chicka 


_ can be treate 


ties all price —— are proportional. In the theory of consumer demand such a 
as a single commodity.” 
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Newspaper price features together with a price cut appeared to ip. 
crease fryer sales more than a price cut alone. But larger than usual 
price decreases always accompanied newspaper features. Thus it was not 
possible to determine how much of the sales increases should be at. 
tributed to the newspaper features and how much to the larger than 
usual price decreases which accompanied the features.* 

There was no evidence in any of the six stores that featuring fryers at 
low prices one week had any carry-over influence on sales response to 
price the following week. Fryer sales during weeks that immediately 
followed weeks of fryer features and low fryer prices were about the 
same as sales during any other week when fryers were not featured at 
a low price. Thus the increase in quantity of fryers sold during fryer. 
feature weeks over non-feature weeks appeared to be a net gain in 
quantity of fryers sold. 

One might suggest that the gain in fryers sold during feature weeks 
was partly associated with an increase in the number of customers per 
store. This, however, did not appear to be the case. In none of the stores 
was the number of customers per store significantly related to fryer 
prices. The elasticity estimates, therefore, would not appear to have 
been more valid had they been on a per-customer basis. 

In order not to bias the elasticity estimates with the effects of fryer 
features, the four observations (five in the analysis for the Lafayette 
store) when fryers were featured at a relatively low price were dropped 
from the analysis. Regression lines were fitted to the remaining nineteen 
(18 for the Lafayette store) observations for each of the stores. The 
results are summarized in Table 1. 

The hypothesis that there was not a significant difference among the 
elasticity estimates (that is, the sample regression coefficients) was tested.’ 
The hypothesis could not be rejected at the twenty-five percent’ level, 
and it was concluded that the differences in the elasticity estimates 
obtained were due to chance. Apparently, the differences among the 
clientele of the selected stores had. little effect on the way in which 
customers responded to fryer price changes. 

The elasticity estimates were then pooled and an estimate of —1.6 
was obtained. Using the standard error of the pooled regression coefi- 
cient, ninety-five percent confidence limits of —1.18 and —2.42 were set. 
These elasticity estimates are lower than those obtained when weeks of 


* Newspaper price features primarily increase consumer information by calling 
attention to a low price. As such they should be distinguished from other forms of 
advertising undertaken to increase sales of a product without lowering the price 

* The specific test used appears in B. Ostle, Statistics in Research (Ames: The Iowa 
State College Press, 1954), p. 137, No. 2. 

*To gain protection against not rejecting a false hypothesis the alpha level wa 
raised above the usual one or five percent level. 


#8 
frye 
the ¢ 
P. 
frye 
of o 
asso 
this 
tion 
coul 
ship 
Tl 
whe 

A 
Sele 
K.B 
1958 
Occu 
Appe 
Psyc. 


to in- 
usual 
as not 
De at: 
than 


ers at 
nse to 
liately 
ut the 
red at 
fryer- 


ain in 


weeks 
rs per 
stores 

fryer 
have 


"fryer 
ayette 
opped 
neteen 


;. The 


ng the 
ested.’ 
level, 
imates 
ng the 
which 


— 1,80 
coefh- 
are set. 
of 


calling 
‘orms of 
e price. 
he Iowa 


vel was 


NOTES 


TABLE 1. SUMMARY OF REGRESSION COEFFICIENTS, STANDARD ERRORS OF THE 
REGRESSION COEFFICIENTS, AND COEFFICIENTS OF DETERMINATION, 
6 INDIANA SUPERMARKETS, JANUARY 6-JUNE 14, 1958 (EXCLUDING 
WEEKS WHEN FRYERS WERE FEATURED AT A LOW PRICE). 


Sain Regression Standard Coefficients of 

Coefficients Errors Determination 
Indianapolis 1 —1.26** .432 
Indianapolis 2 —2.15* .873 . 263 
Indianapolis 3 —1.45* .681 .212 
Lafayette —2.30** .730 415 
Martinsville —1.90# .200 
Rushville —2.07* . 842 . 262 


** Significantly different from zero at one percent level. 
* Significantly different from zero at five percent level. 
# Significantly different from zero at ten percent level. 


fryer features were included. The limits indicate high probability that 
the demand was relatively elastic. 


Influence of Other Meat Item Prices 


Prices of meat items other than fryers were also believed to influence 
fryer sales. Little information is now available as to the substitutability 
of other meat items for fryers. If the prices of a meat item were closely 
associated with the pounds of fryers sold per week for each of the stores, 
this might indicate a consistent relationship. As is well known, correla- 
tion does not necessarily imply causation and no definite conclusion 
could, therefore, be reached using this approach; only possible relation- 
ships might be suggested. 

The following multiple regression model was employed: 

log Y = loga + 6, log X1+ --- + 6, log X; + log e 
where 
log Y =pounds of fryers sold per week, in logarithms 
log a=constant, in logarithms 
8, through 6; = partial regression coefficients 
log X, through X;,=prices of meat items, in logarithms 
log ¢=error term, in logarithms 


An electronic computer program® of the Wherry-Doolittle Variable 
Selection Method® was used to run the calculations. The shrunken R 


; *For a detailed description of the computer program, see T. Jonah, R. Hain, and 
K. Butter, “Regression Correlation Routine,” Purdue Research Foundation, September 
1958, pp. 18-20, 63, 85, and 86. 

*The Wherry-Doolittle Method was first published in Stead, Shartle and Associates, 
Occupational Counseling Techniques, (New York: American Book Company, 1940), 
Appendix V. For details of hand computation also see H. E. Garrett, Statistics in 
Psychology and Education (New York: Longmans, Green and Co., 1953), pp. 404-420. 
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test suggested by Wherry was not used in conjunction with the Wheny. 
Doolittle Method; instead the two F tests described by Summerfield an 
Lubin®® were employed in selecting the meat item prices which wer 
associated significantly with fryer sales. 

Of the large number of individual meat items sold in the sampk 
stores only sixteen to nineteen items per store had enough price vari. 
tion to be included in the analysis. Meat items prices included in the 
computer analysis were arbitrarily limited to those which changed , 
minimum of three times during the sample period, excluding week 
when fryers were featured." 

The multiple correlation analyses indicated possible substitutes fy 
fryers within individual stores, but no meat item price other than fo 
fryers appeared as a significant explanatory variable in more than three 
the six stores. Three meat item prices were significant explanatoy 
variables in three of the six stores, three others were significant in two 
stores, and six were significant in only one store each. Some of the met 
item prices selected as significant explanatory variables in more tha 
one store did not show a consistent substitute or complementary relation. 
ship with fryers. A few showed complementary relationships which wer 
difficult to justify economically. The results, therefore, indicated m 
general relationships as to the effects of other meat item prices on frye 
sales. Data were not obtained to determine the influence of fryer prios 
on sales of other meat items. 

The variations in substitution patterns among the six stores may have 
been related to differences in clientele. All of the stores followed the 
same meat pricing and merchandising instructions. Variations in int 
vidual meat item substitution patterns among stores, along with diffe 
ences in pricing and merchandising policies among food chains and inde 
pendent food stores, may add to the difficulty of determining cms 
elasticities among more aggregated livestock products. 

The fryer price elasticity estimates obtained in the multiple regressio 
analysis which partialled out the effect of other variables (that is, price 
of other meat items) differed little from those obtained using the simpk 
regression analysis. All of the partial fryer price elasticity estimates wer 
between —1.18 and —2.42, the ninety-five percent confidence limits st 
for the pooled simple regression coefficient. 


*” A. Summerfield and A. Lubin, “A Square Root Method of Selecting a Minimum 
Set of Variables in Multiple Regression,” Psychometrika, Vol. 16, No. 3, Septembe 
1951, pp. 279-280. 

“If the omitted meat items had fluctuated in price enough for inclusion in ti 
analysis, then the inclusion of these variables might have significantly altered tt 
results. 
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Conclusions 


The pooled price elasticity estimate obtained in this study for fryers, 
-1,80, is consistent with price elasticity estimates obtained in other 
studies of the short-run demand for fryers. Riley*. and Jasper™® obtained 
estimates of —1.43 and —3.8, respectively. Baker and Farris presented 
two price elasticity estimates, —1.17 and —1.92.%* The estimates gen- 
erally indicate that the demand for fryers at retail is relatively elastic. 

The regression coefficients computed from data including the weeks 
of fryer price features showed greater elasticity than coefficients from 
data which excluded the weeks of fryer features. There was no evidence 
that featuring fryers at low prices one week had any carry-over influence 
on sales response to price the following week. 

Some meat item prices other than fryer prices were significantly as- 
sociated with fryer sales, but no generally consistent pattern was found. 
Variations in cross elasticities among the stores may have been related 
to differences in clientele, even though there were not significant differ- 
ences among the stores in fryer price elasticities. 


* Harold Riley, op. cit. 

* A, William Jesper, op. cit. 

“George L. Baker and Paul L. Farris, “An Empirical Estimate of Broiler Price 
and Cross Elasticity At Retail,” Processed, 1958. This report is a re-examination of 
data presented in Baker, op. cit. 


AN ECONOMETRIC MODEL OF THE EGG INDUSTRY: 
A CORRECTION 


MakrtIN J. GERRA 
Agricultural Marketing Service 


Y ATTENTION has been called to an error in certain elasticities of 
demand listed in Table 2 of my paper, “An Econometric Model of 
the Egg Industry,” in the May, 1959, issue (pages 284-301). The corrected 
Table 2 is shown here. In addition, the last sentence of the first paragraph 
on page 294 should read, “Estimates of demand elasticity in those studies 
ranged from —0.3 to — 1.3, with an average for all the studies being about 
-0.5 to —0.6.” The first sentence in the second paragraph on page 295 
should read, “Other researchers have estimated elasticities of demand with 
respect to income ranging from 0.3 to I.1, values substantially larger than 
those obtained in the analyses presented in this study.” (Changes are 
italicized.) 
Fortunately, the error was discovered in time to prevent its repetition 
in the publication’ reporting the study on which the paper was based. 


‘Martin J. Gerra. The Demand, Supply, and Price Structure for Eggs. U. S. Dept. 
Agr. Tech. Bul. 1204, Sept. 1959. 
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GRAIN FEEDING RELATED TO MILK-FEED RATIOS 


JoHN W. MELLoR AND ConrapD B. Strauss 
Cornell University 


ARIOUS studies have attemped to establish the relationship between 
milk-feed price ratios and optimum rates of feeding dairy cows. 
Little is known about the relative importance of variation in milk-feed 
price ratios as compared to other factors which affect feeding practices, 
and the extent to which farmers do in practice vary feeding rates with 
price conditions.” 
Purpose and Nature of This Study 


This note reports a cross-sectional study of the extent to which farmers 
in different locations in a state have chosen different rates of grain feed- 
ing in response to longstanding differences in milk-feed price relation- 
ships. Four counties within New York State were selected for study. The 
selection criteria used were (a) substantial, longstanding inter-county dif- 
ferentials in milk-feed price ratios, (b) homogeneity of farms in regard to 
factors other than milk-feed price ratios, and (c) the availability of nec- 
essary data. If counties from outside New York State had been in- 
cluded the price ratio differentials would have increased but the varia- 
bility in other factors would have increased even more. The milk prices, 
feed prices and milk-feed price ratios for the four counties studied are 
shown in table 1. 

Sources of Data 


The data used in this study came from cash account records kept by 
farmers under supervision from members of the Agricultural Economics 
Extension staff. Included were all the farmers in each county with such 
records who had more than ten cows and for whom milk sales comprised 
at least 50 percent of total cash receipts. 

The participating farmers were somewhat younger, more ambitious, 
and more able than average. They had worked closely with extension 
personnel in their county farm and home development programs. As a 
result, these farmers may think to a greater extent in economic terms than 
their neighbors. It was assumed that in each county the superiority of the 
cash account farmers over other farmers was similar. 


Grain Feeding Rates 


Monroe County farmers fed 26 percent more grain per cow than did 
those in St. Lawrence County (table 2). Cattaraugus and Montgomery 


"See Rauchenstein, Emil, “Forage Grain Substitution: Its Importance in the 
Economics of Milk Production,” Journal of Farm Economics, November, 1953, pp. 562- 
572; also see related notes in succeeding issues. 
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TABLE 1. CompaRIsON oF MILK Prices AND Freep Prices, Four Counrtiss, 
New York, 1957 


— Milk Price per Feed Price per Milk-feed 

y Hundredweight Hundredweight Price Ratio 
St. Lawrence $4.32 $3.21 1385 
Cattaraugus 4.42 3.04 145 
Montgomery 4.71 3.17 148 
Monroe 4.81 3.07 157 


County farmers were about halfway between those of Monroe and St 
Lawrence Counties. 

Actual differences among the counties in average rates of grain feeding 
were compared with differences in calculated optimum rates developed 
by applying the average prices for each county to the milk production 
surface developed by Heady, et al.? In order to place emphasis on the 
relationships between the counties in comparing actual feeding rates of 
these farmers with the optimal feeding rates suggested by the production 
surface, indices were developed to show percentage differences from 
county to county. 

A striking similarity in the indices resulted. Only one county departed 
at all from the close parallelism. 


Significance of the Variation Between Counties in 
Concentrate Feeding Rates 


Inspection of these data indicated that the difference in concentrate 
feeding rates between Monroe County and St. Lawrence County was im- 
portant and that the difference between Cattaraugus and Montgomery 
Counties was of little or no consequence. 

Statistical tests provided modest confirmation of these judgments (table 
3). None of the differences were statistically significant at the one and five 
percent levels. The difference in feeding rates between Monroe County 


TABLE 2. Grain Feepine Rates, Four Counties, New York, 1957 


Index of Caleu- 
Index of Actual 

Milk Sold Grain Fed ° ° lated Optimum 

per Co per Co Rate per Cow Ge Cet 
(pounds) (pounds) 

St. Lawrence 8600 ' $900 100 100 
Cattaraugus 9100 4400 118 118 
Montgomery 8500 4300 110 111 
Monroe 8600 4900 ' 126 119 


* Heady, Schnittker, Bloom, and Jacobsen, “Isoquants, Isoclines, and Economic 
Predictions in Dairy Production,” Journal of Farm Economics, August, 1956, p. 763. 
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NoTEs 807 
and St. Lawrence County was significant at the 10 percent level. There 
was no evidence of a significant difference in feeding levels between Cat- 
taraugus and Montgomery Counties. 

The usual statistical interpretation of the results presented in table 3 is 
that the variability within the groups of farms was so large that all of the 
differences in average rates of concentrate feeding shown between coun- 
ties was due to chance or sampling, with the possible exception of the 
difference shown between Monroe and St. Lawrence Counties. 

A different interpretation of these figures seems reasonable as well. 
Many factors besides milk-feed price relationships are important in de- 
termining the most profitable rate of grain feeding. Variation in respon- 
siveness of cows to additional grain inputs, in the quality of harvested 


TABLE 3. DiFFERENCES BETWEEN CouNTIES IN CONCENTRATES Fp PER Cow, Four 
Counties, New York, 1957 


Number of Concentrates fed Differences between 


Pairs of counties fa msin group per cow the pairs of counties T values 
(hundredweight) (hundredweight) 
Monroe 14 49 10 1.83 
St. Lawrence 66 39 
Monroe 14 49 6 1.02 
Montgomery 39 43 
Monroe 14 49 5 .84 
Cattaraugus 23 44 
Cattaraugus 23 44 5 .84 
St. Lawrence 66 39 
Cattaraugus 23 44 1 .28 
Montgomery 39 43 
Montgomery 39 43 4 1.35 
St. Lawrence 66 39 


roughage, in quantity and quality of pasture available, and in manage- 
ment ability of the farm operator are good examples. Variation in these 
factors was substantial. However, the samples of farms from each of the 
four counties were quite similar with respect to these factors in both the 
distribution about the mean and in the mean itself. There was no correla- 
tion between these other factors and the milk-feed price ratios. If it can 
be assumed that the samples from each county were not biased relative 
to each other then the T values provide a basis for comparing the magni- 
tude of variation in feeding practices, among counties, attributable to 
variation in milk-feed price ratios, with all other variation attributed to 
these “other” factors. 

Such an interpretation indicates that a difference of 10 to 15 percent 
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in milk-feed price ratios had a definite effect on feeding rates; a difference 
of 5 to 10 percent was modestly important; and a difference of less than 
5 percent was of little significance. 


Conclusions 


This evidence suggests that modest differences in milk-feed price reh. 
tionships are of economic significance to the more able farmers. They do 
adjust feeding rates to differences in milk-feed price ratios over time. The 
price differentials were sufficiently longstanding so that this study could 
not indicate how quickly farmers make such adjustments. 

Educational efforts might well be directed to bringing a higher propor. 
tion of farmers to recognize the influence that variation in milk-feed price 
relationships has on the most profitable level of feeding. 

The data in this study contribute little to understanding major changes 
in the level of milk production. The study's usefulness is limited by (a) 
the likelihood that most farmers still make adjustments to differences in 
milk-feed price relationships slowly and by (b) the greater influence of 
other factors affecting milk production which mask the effect of price 
changes on feeding rates. 


USE OF LINEAR PROGRAMMING TO ESTIMATE 
POPULATION PARAMETERS? 


James N. Boves, NorMaAn R. COLLINS, AND WILLARD F, MUELLER 
University of California and University of Wisconsin 


N AGRICULTURAL economics research, one often wishes to make 

inferences about population parameters based on data obtained from 

a subset of the population. This can be done by means of well-developed 

statistical estimating procedures provided that the data have been cdl- 

lected under the proper conditions. For example, when the data are ob- 

tained from a random sample, the standard techniques of point and 
interval estimation may be employed. 

This article discusses an alternative procedure used in a recent study 
to obtain an interval estimate of a population parameter. As so often 
happens, an incomplete “chunk” of information about the population was 
already available from industry sources as a by-product of administrative 
procedure. A method was needed to make use of such information not 
derived from a random sample.’ 


* Giannini Foundation Paper No. 179. The authors express appreciation to Eleanor 
M. Birch for assistance in carrying out this analysis. 

*For a definition of a “chunk” and more complete discussion of analyses based 
on such a “slice of a population,” see Deming, W. E. Some Theory of Sampling (New 
York: John Wiley and Sons, Inc., 1950), pp. 14-15. 
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rence Instead of generalizing this procedure at the outset, we shall first 
‘than | discuss the actual problem and its solution. Then some general comments 
on the advantages of the method will be presented. 

The problem was to estimate the average hauling distance for north- 
em California processing tomatoes.* Conceptually, the parameter to be 
Tela. estimated was defined as the weighted average distance from the growers’ 
ey do F felds to the processing plants to which the tomatoes were sent, where 
The Peach such distance was weighted by the acreage involved in the transac- 
could tion.’ 

Data were available on the total acreage harvested during 1956 in the 
‘opor- 12%county major production region of northern California. These were 
price | ieclassified into ten well-defined production districts. Through interviews 
with canners and through secondary sources, information was obtained 
anges Fon the location of the 49 plants that processed tomatoes in northern Cali- 
by (i fornia, and on the total acreage from which each plant drew its supplies. 


ces in F These plants were grouped into eight processing centers. 
ce of From these data it was possible to specify the row and column totals 
price 


of a two-way table where each row total was the acreage whose ton- 
nage was sent to a specific processing center, and where each column 
total was the acreage grown in a particular production district (Table 1).° 
Since the plants in these eight processing centers handled all the tonnage 
harvested in the ten production districts, the sum of the row totals equaled 
the sum of the column totals. Entries for the interior cells of this table 
were not readily available; that is to say, the complete distribution of 
each district’s acreage to the various processing centers was unknown. 
make Nevertheless, partial information on this distribution of the acreage 
1 from — was acquired. During 1956 a random sample of 116 tomato growers in 
sloped | the two main producing counties was selected; these growers were 
n col- | interviewed, and information on their acreage, its location, and the desti- 
re ob- f nation of their tonnage was obtained. Also, the California Tomato Grow- 
tt and f ers Association had collected similar data on its members in the entire 
12-county area. These two sources combined provided information on 


"The complete results of this research study are reported in Collins, Norman R., 
Willard F, Mueller, and Eleanor M. Birch, Grower-Processor Integration: A Study of 
m was the California Canning Tomato Industry. California Agricultural Experiment Station 
ative | Bulletin No. 768, Sept., 1959. 

‘One would normally choose tonnage rather than acreage as the appropriate weight- 
ing factor, but tonnage was not readily available, while acreage was. Contracts are 
virtually always written in terms of acreage rather than tonnage. 

* This is a condensation of the actual problem, which involved the production 
Eleanor f districts on the one hand and the 49 individual plants on the other. After the problem 
_ Was solved in the research study, the plant data were summarized into those for the 

; based F tight processing centers. In this article the data are presented for these centers rather 
g (New fF than for the individual plants so as not to divulge confidential information given by 
Processors and also to simplify the presentation. 
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746 growers, who accounted for slightly more than half (53.1 per cent) of 
the 128,000 acres of processing tomatoes grown in this 12-county area of 
northern California during 1956. The information thus obtained is sum- 
marized in the body of Table 1. Each cell shows the acreage harvested by 
these growers in a particular production district whose tonnage was sent 
to a particular processing center. In parentheses is shown the weighted 
average distance these tomatoes were hauled. These distances are based 
on calculations of the actual distance between each individual grower's 
feld and the plant to which his tomatoes were sent, and they are weighted 
by acreage. 

All the readily available information has thus been summarized in 
Table 1: (a) the total acreage harvested in each production district; 
(b) the total acreage from which the canners in each processing center 
acquired their tonnage; (c) the allocation of acreage harvested by the 
746 known growers to the appropriate production district-processing 
center cell; and (d) the average distance from each production district to 
each processing center. 

It is convenient at this point to introduce symbolic notation in order to 
present the procedure used to estimate the average hauling distance for 
the industry. Let Ai; be the total acreage of both known and unknown 
growers located in the jth production district (j = 1, .. . , 10) whose ton- 
nage was sent to the ith processing center (i= 1,... , 8). Let Mj; and 
Ni; be the corresponding acreage for known and unknown growers, so 
Mi; + Ni; = Aj;. Let Dj; represent the distance from the ith production 
district to the jth processing center. The parameter of interest, D, is then 
defined as: 


MDs = LL 


D= 


(1) 


| The only additional data: needed to compute D are the values of the 
Ni. But even without these it is possible to compute limits within which 
D must lie. 

Note that the row and column totals serve as constraints which the 
_ actual distribution of the Ni; (together with the known M;;) must satisfy, 
since the sum of the entries, Ai;, in the ith row must add to the ith row 


| 
| 
| 
| 
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total; and at the same time the column totals must not be violated, Sym. 
bolically: 


Or, 


Qo 
= 
<= 


j 


and also 


— 


Ni; = M;; Gj == 


The limits within which the industry average hauling distance must le 
are then found by selecting two sets of Ni; > 0, one to maximize an{ 


one to minimize D, subject to the constraints represented by (2) and (3), 
In fact, it is sufficient to select the Ni; to maximize and to minimize in 
turn the expression }* >> N,;D,;._ This can be done by the comput. 


tional method associated with the transportation model of linear pro. 
gramming. What the procedure does, in effect, is to allocate the acreage 
of the unknown growers in such a way that the weighted average haul 
ing distance is alternatively made as small as possible and as large a 
possible subject to the constraints imposed by the known row and colum 
totals. 

Table 2 is similar in general form to Table 1 but the row and colum 
totals represent the acreage of the unknown growers, that is, the differ 
ence between the total acreage and the acreage of the 746 known grov- 
ers. The cell entries in Table 2 are the N;;’s selected to maximize and to 


minimize D (maximizing numbers shown in parentheses).° 


These values for the N;;, substituted in the definition of D, expression 
(1), imply that the population average hauling distance lies betwee 
29.7 miles and 39.7 miles. 


Conclusion 


It is impossible to specify the range of problems for which the pr 
cedure just described would be useful. The authors believe that the it 


* This statement requires a qualification. There were some cells which represente! 
such inefficient purchasing patterns that they were arbitrarily excluded from considet: 
tion. For such cells, shown with an asterisk in Table 2, the Ni; values were set f 
zero. No known grower acreage fell in these cells, and industry sources confirm 
that these combinations of production districts and processing centers were, in fit 
not used as purchasing routes. 
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formation requirements for the use of this method of interval estimatio, 
are not so great as to be unduly restrictive. 

An advantage of this procedure is that the interval estimate obtaing 
is certain to include the population parameter, provided that the origin 
data are accurate and the assumptions made are valid. There is no samp} 
ing error; the confidence level is thus 100 per cent. 

A disadvantage is that the interval estimate may in some cases be to 
wide to be useful. This difficulty can arise, of course, even where randon 
sampling is used if the sample is too small. The solution is similar in 
both instances, namely, to take more observations. Thus, if the “chunk’ 
of information available is a very small portion of the total, the re. 


mainder will have a strong influence on the interval estimate, and the f 


interval thus obtained may be too wide to be operationally useful. Butit 
is often possible to acquire data on a substantial part of the population, 
such as the subset of 746 growers previously described, and thus tp 
obtain a reasonably narrow range for the interval estimate. 

Another possibility is to restrict the scope of the problem by increasing 
the number of assumptions. For example, in the problem discussed her, 
if the allocation of the unknown acreage were made with complete free 
dom—that is, if no cells were arbitrarily excluded—the maximum distane 
would be 49.7 miles. From interviews with canners and other industry 
spokesmen it was possible to rule out certain purchasing patterns that 
are, in fact, not used in the industry. This restriction narrowed the rang 
of the estimated distance by 50 per cent, from 29.7-49.7 to 29.7-39.7. 

Considering interval estimation in this light may suggest to the re 
searcher the possibility of using data already available from, say, gover- 
ment or trade organization sources which could not be considered as: 
random sample. And he may also consider using this procedure eva 
when the “chunk” of data is not initially available if the cost of acquiring 
it is sufficiently low compared with the cost of random sampling. 
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EISENHOWER’S WHEAT PROGRAM: AN ESTIMATION 
OF THE TREASURY COST FOR 1959* 


Curtis C. Harris, Jr. 
University of California, Davis 


Congress regarding the wheat surplus problem. The purpose of the 
message was to censure Congress for having failed to change the existing 
price support and control program for wheat, and to present again his 
proposal for the solution of the wheat problem. 

“Continuation of this legislation for another year,” he warned, “leads 
the wheat program one step closer to disaster.” When speaking about the 
wheat bills proposed by Congress, he threatened vetoes with, “Difficulties 
of the present program should not drive us to legislation involving even 
greater difficulties.” 

The means of getting a “workable wheat program” he went on to say, 
is “to reduce the incentive for excess wheat production.” His solution to 
the surplus problem was presented in his January message. He proposed 
the elimination of all acreage and marketing controls, and guaranteed 
prices at 90 per cent of the average market price for the three calendar 
years preceding the crop year in question. 

The purpose of this paper is to estimate the Treasury cost of Ejisen- 
hower’s wheat program for 1959 and compare it with an estimate of the 
Treasury cost that would be incurred if the present wheat program were 
to remain in effect. In order to make this estimate of Eisenhower's pro- 
gram it is necessary to estimate the market supply that would come forth 
without production controls, and to estimate how much of this supply 
would be taken by the regular market channels at the support price. The 
support price for 1959 is assumed to be $1.68 per bushel of wheat, which 
is 90 per cent of the average price received by farmers during 1956, 1957 
and 1958. 


O* JUNE 1, 1959, President Eisenhower sent his sixth message to 


The Supply Response 


In order to estimate the wheat supply response without production con- 
trols, it is necessary to know both the elasticity and the position of the 
supply function. The elasticity is assumed to be .47, with respect to acre- 
age,? 


* Giannini Foundation Paper No. 181. Although this paper deals specifically with 
just one current proposal, the statistical methodology, which involves estimates of 
supply and demand response, could very well be applied to other programs. 

"“The Wheat Situation,” agumined Marketing Service, U. S. Dept. of Agricul- 
ture, 

*Estimated by Mare Nerlove, “Estimates of the Elasticities of Supply of Selected 
Agricultural Commodities,” Journal of Farm Economics, May, 1956. This estimate is 
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During the past five years it has been impossible to determine the exa¢, 


position of the supply function since the supply response has been ham. § 
pered by the acreage controls. However, there have been six years sing [ 


World War II in which there were no acreage controls, yet wheat support 
prices were in existence. These years were 1947, 1948, 1949, 1951, 195) 
and 1953.* Thus in these years production response to the announced sup. 
port prices is given in the data.* 

During the six years in which there were no acreage controls, the aver. 
age annual acreage seeded was 79 million, and the average annual an. 
nounced support price was $2.06 per bushel.’ The same production 
response is assumed to exist for 1959, i.e., at $2.06 per bushel it is assumed 
that farmers would seed 79 million acres of wheat.° 

This price and acreage give one point on the supply function which 
uses seeded acres as the quantity variable rather than bushels.” By assun. 
ing that the supply function has a constant elasticity of .47, the entire 
curve can be constructed from the one point given by the data. The sup 
ply equation would be: 


(1) = 56 


where Q, is the number of seeded acres and P is the announced suppor 
price.* When $1.68, the support price under Eisenhower's program, is en- 
tered into equation (1), and the equation is solved for Q,, the resulting 
number of seeded acres is 72 million. This is the estimated number of 
acres that would be planted under the proposed program. 

Now that the expected number of seeded acres is determined, the pro- 


higher than others but has the advantage of being based on expected prices rather 
than the previous year’s market prices. It has the disadvantage of being based o 
1909-32 data. 

* There were no controls in 1946, but this is considered a war year since the wa 
did have a direct effect on agricultural production in this year. 

‘The announced support price is considered to be the expected price even though 
the average market price is usually slightly different. The support price is know 
before planting time. 

*“The Wheat Situation.” 

*The actual response in 1959 with the elimination of acreage controls would be 
different from this estimate if the relative profitability of wheat to other enterprises 
has changed. Technological change is perhaps the biggest reason for shifts in supply 
functions. Tadhanleaioal advance for agriculture as an aggregate does not necessarily 
mean that supply functions of all individual commodities will shift to the right. h 
fact, it may cause a shift to the left for some commodities, since it may affect the 
relative profitability of the commodities. Relative profitability is also affected by 
other factors such as changes in prices and costs, alth 
technological change. 

"Since yields v because of weather conditions, seeded acreage probably rep 
resents a better production response than bushels. 


*The number 56 was computed by — $2.06 and 79 million acres into the F 


equation Q, = c P, and solving the equation for c. 


ough these could be a result of F 
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he exact | duction for 1959 can be estimated by multiplying the expected yield per 
on ham. | acre times 72 million acres. The yield per seeded acre is assumed to be 
Ts since | 21 bushels.° Thus the estimated production under Eisenhower's program 
suppor fis about 1,500 million bushels. 


1, 1952 The number of bushels offered by the farmers, however, would be 


ed sup. F fewer than the number produced. During the past ten years between 8 
and 12 per cent of the annual production has been used on the farms 
1e ave. | where it was produced.”° Hence, for 1959 it is assumed that about 150 


ual an | million bushels of the production will not be offered on the market. Thus 
duction | the potential market supply for 1959 is about 1,350 million bushels. 


ssumed The Demand Response 


» which Not all of the 1,350 million bushels that would be expected to leave the 
assum. | farms would be sold in regular market channels at the support price of 
> entie | $1.68. In order to maintain this market price the Government would have 
he sup f buy whatever the market would fail to take at this price. 

In 1958 the quantity that left the farms was approximately 1,310 million 
bushels, and the average price received by the farmers was $1.72 per 
bushel. At this price the regular market channels took about 770 million 
suppor bushels, while the remainder, 540 million bushels, went under the Com- 
1, is en modity Credit Corporation's control." 
sulting If the demand function is assumed to be in the same position in 1959 
nber of | as it was in 1958, then the market can be expected to demand about 780 
million bushels when the price is $1.68 per bushel. This was estimated by 
he pro. f assuming the demand function would have a constant elasticity of —.41.” 

The resulting demand equation is: ) 


es rather = 962, p--41 
pased on 
oh where Qa is the number of bushels demanded by normal market channels 
and P is the average annual price received by farmers." 
though 
: ai *Estimated in “The Wheat Situation,” April 1959. Yields have steadily increased 


over the years because of technological change, but there are year-to-year fluctuations 
because of weather conditions. (In 1958, because of favorable weather conditions, the 
vould be | Yield per seeded acre was 25.9 bushels.) It could be argued that the average yield 


terprises would be lower if acreage restrictions were eliminated; however, it doesn’t seem that 
n supply this effect would be too great since prices would still be guaranteed. 

cessarly | | Lhe Wheat Situation.” 

right. In "“The Wheat Situation.” 

ffect the "Estimated by George L. Mehren, “Comparative Costs of Agricultural Price Sup- 


cted by port in 1949,” American Economic Review, May, 1951. This estimate is higher than 
result of | thers, but has the advantage of being based on (1) market sales as the quantity vari- 
' able rather than production, (2) average prices received by farmers as the price 
bly rep variable rather than terminal market prices, (3) post-World War II data rather than 
pre-war data, and (4) all uses of wheat rather than just the domestic use as a food. 

into the It has the disadvantage of being based on 1949 conditions alone. 
“The number 962 was computed by entering $1.72 and 770 million bushels into 
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Thus, if the market only takes 780 million bushels in 1959, then the Gov. 
ernment will have to buy 570 million bushels at $1.68 per bushel, 


Treasury Cost 


The gross Treasury cost can be estimated by adding the cost of direct 
acquisition of the supplies and the storage and handling cost that can be 
expected to be incurred. The net Treasury cost can be computed by sub- 
tracting the expected dollar receipts (from the sale of that proportion of 
the 1959 crop held by the Commodity Credit Corporation) from the gross 
Treasury cost. 

If the Government has to buy 570 million bushels at $1.68 per bushel, 
then the initial cost of the acquisition of the 1959 surplus will be about 
960 million dollars. During the 1953-57 period, the storage and handling 
cost averaged approximately 33 per cent of the initial cost of acquisition." 
Thus the gross Treasury cost allocable to 1959 under Eisenhower's pro- 
posal can be expected to be about 1,280 million dollars, if the storage and 
handling costs remain the same as they have been. Similarly, during the 
1953-57 period, the actual dollars received from the disposition of Govern- 
ment held stocks amounted to approximately 30 per cent of the initial cost 
of acquisition of the stocks.*® If this same relationship holds true in 1959, 
then the dollar receipts from the 1959 crop can be expected to be about 
280 million dollars. This means that the net Treasury cost under the pro- 
posal can be expected to be about one billion dollars in 1959. 


Comparison with Present Agricultural Policy 


It is interesting to see how the cost of Eisenhower's wheat program 
compares with the cost that would be incurred if the present agricultural 
policy were to remain in effect throughout 1959. 

Anticipating a continuation of the present policy, the Secretary of Agri- 
culture has announced the support price for wheat for 1959 to be $1.81 
per bushel. With the existing acreage controls, the seeded acres would 
amount to about 58 million.’* If the average yield of 21 bushels per seeded 


the equation Qa=k P-, and solving the equation for k. During the last ten years, 
the demand for wheat has shifted erratically, depending mostly on the demand for 
exports. If exports of non-CCC wheat remain the same in 1959 as in 1958, then the 
assumption that the 1959 demand curve is the same as it was in 1958 is reasonable. 

* Estimated from information in “Report of Financial Conditions and Operations, 
Commodity Credit Corporation, U. S. Dept. of Agriculture. The inventory value and 
the value of the dispositions are recorded at cost, which includes storage and handling 
expenses. The change in inventory plus the value of dispositions gives the gross 
Treasury cost, thus the difference between this and the cost of the initial acquisition 
(quantity times support price) is the storage and handling expenses. 

a Dollar receipts taken from worksheets obtained from the Commodity Stabiliza- 
tion Service, U. S. Dept. of Agriculture. 
*“The Wheat Situation.” 
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acre is assumed, then the production would be approximately 1,200 mil- 
lion bushels. After allowance for on-the-farm use, the quantity that can 
be expected to leave the farms is about 1,080 million bushels. 

If the 1958 demand curve remains in the same position for 1959, then 
the regular market can be expected to take 760 million bushels. This 
leaves a surplus of about 320 million bushels that the Government would 
have to buy at the support price of $1.81. Thus the initial cost of acquir- 
ing the surplus would be about 580 million dollars, and after allowance 
for storage costs and expected dollar receipts from the sale of the 1959 
surplus, the net Treasury cost would be approximately 600 million dollars. 

Table 1 lists the statistics pertaining to the estimates under both Eisen- 


TABLE 1. CoMPARISON OF EISENHOWER’S ProposeD WHEAT PRoGRAM 
WITH THE PRESENT PROGRAM FOR THE 1959 WuEat Crop 


Eisenhower’s} Present 
Program Program 
Price of Wheat (Support Price), dollars per bushel............ 1.68 1.81 
Average Yield, bushels per acre. ..... Q1 21 
Quantity Used on Farms where Produced, 

Quantity Taken by Market, millions of bushels.............. 780 760 
Initial Cost of Surplus, millions of dollars.................... 960 580 
Storage Cost of 1959 Crop, millions of dollars................ 320 190 
Gross Treasury Cost, millions of dollars..................... 1,280 770 
Dollar Receipts on 1959 Crop, millions...................... 280 170 
Net Treasury Cost, millions of dollars....................... 1,000 600 


hower’s proposed program and the present agricultural program. A com- 
parison of the figures shows that production would be about 300 million 
bushels greater and net Treasury cost would be about 400 million dollars 
greater under Eisenhower’s program. 


The Year 1963 


Obviously, with the price supported at 90 per cent of the average of the 
preceding three years, the support price will decrease each year until 
it reaches the free market level.” If Eisenhower’s program were to go into 
effect in 1959 and were to remain in effect until 1963, then the support 
price would be approximately $1.85 in 1963, provided that the average 
price received by farmers in each year equaled the support price. 


“This might not be a true free market level because the supply curve with sup- 
port prices might not be the same as the supply curve without support prices. Thus 
at any given price, say $1.40 per bushel, farmers might be willing to supply more if 
this _ is guaranteed by the Government than when this price was estimated by 
the farmers to be the free market price. 
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If the 1959 demand curve, supply curve, and yield are also assumed fo; 
1963, then the surplus that the Government would have to buy would be 
approximately 400 million bushels. At the support price of $1.85, this 
would mean that the net Treasury cost would be around 550 million 
dollars in 1963. This cost is only 50 million dollars less than what the pres- 
ent agricultural program was estimated to cost in 1959. 

By 1963, however, it is likely that the demand curve will shift to the 
right because of increased population, and that the yield will increase 
because of technological advance. If the change in demand outruns the 
change in yields then the program will cost less than the estimated 55) 
million dollars; but if the increase in yields outruns the change in demand, 
then the program will cost more. The latter seems more likely. Just think 
what would happen to the cost of Eisenhower’s program if yields were as 
high, in any year, as the 1958 yield, which was 25.9 bushels per seeded 
acre or 27.3 bushels per harvested acre. 


Concluding Remarks 


It seems that most agricultural economists would agree that the present 
agricultural program for wheat is too costly. Treasury costs have become 
excessive, wheat surpluses have caused many headaches, and both gross 
and net wheat income have declined during the past five or six years. 

According to his messages to Congress, President Eisenhower's main 
concern about the wheat problem seems to be the high and increasing 
annual Government acquisitions of wheat and the Treasury cost of buy- 
ing and storing the wheat. The results of this study indicate that neither 
surpluses nor Treasury costs would be reduced with his program. 

He either does not recognize the potential supply response if acreage 
quotas were eliminated or if he does recognize it, he has not made it public. 
It is possible that he does realize that his program would be more costly 
in the first few years, but thinks that in subsequent years surpluses and 
Treasury costs would be almost eliminated because of the low market 
prices. The results of this study do not point in this direction. 
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PROPERTY TAXES AND INSURANCE PREMIUMS AS 
FIXED COSTS IN FARM VALUATIONS AND 
RENTAL DETERMINATIONS 


VirciL L, 
Agricultural Research Service, USDA 


ROPERTY taxes and insurance premiums differ from other fixed 
costs as to their incidence in valuation and rental problems. The 
asence of the difference is that these fixed costs are not output determin- 
ing: they affect net but not gross revenue in the firm. Although they are 
directly correlated with factor value, they have no effect on factor pro- 
ductivity. From a production economics viewpoint, they are overhead 
fm costs rather than part of the cost of the factors with which they are 
associated. The incidence of property taxes and of insurance premiums as 
overhead costs to the firm is firm-, not factor-centered. This incidence has 
pertinent implications for factor value and farm rental determination 
problems. 

The general problem in factor valuation via the income approach is 
that of allocating gross firm returns to the factors that contribute to earn- 
ings, and at the same time to pay all necessary firm costs. The situation is 
the same for owner and tenant-operated firms in estimating the earnings 
of any one factor, fixed or variable. But in the tenant-operated firm there 
is the further problem of preventing any input by either party from caus- 
ing a shift in income earned by that input to the other party. The objective 
infirm organization is for the resource owner to receive the marginal value 
products of his factors. The gist of the requirement in handling property 
taxes and insurance premiums is to prevent them from interfering with 
the achievement of that objective.” 

What is the basis for distinction between a dollar of property tax and a 


narket 


dollar of factor investment cost per year? Does not one dollar in tax con- 


‘My appreciation of the need for discussion of the issues herein grew mainly from 
recent fe with Dr. Marshall Harris, ARS, USDA (Iowa City, lows} on a manuscript 
fora USDA Farmer’s Bulletin on The Farm Rent Determination Problem. I am also 
indebted to Dr. Gene Wunderlich and Dr. Alvin C. Egbert for their incisive comments 


} 1 a previous draft. The — for the present content is mine. The views 


expressed are those of the author and do not necessarily represent those of the Farm 
Economics Research Division, ARS, or the U. S. Department of Agriculture. 

"It is essential to keep in mind the difference between factor earnings and rewards 
teceived by factor owners. Factor rewards in the allocative processes of the rental 
matket or in allocation of gross returns in the owner-operated firm may differ sig- 
rg gua actual earnings of factors. I am discussing earnings, not rewards. It 
should be evident too, that I argue from the premise of principles in production 
economics and thereby quarrel with customary accounting practice. It is largely 
around the fact of confusion of accounting procedures and economic principles, plus 
the reliance on custom, that arguments arise as to methods of handling fixed costs. 
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tribute as much as one dollar of investment cost to production in the firm’ 
Certainly, both are actual costs of ownership of the property item, and ip 
this sense both are factor costs. Both must be paid by the property owner 

The pertinent question is incidence of the two different dollars of cos 
In much the same sense that distinction is made between a dollar of fixed 
and one of variable cost because of the effects of the two—their output 
effects are not the same until their marginal value products are equated- 
there is basis for distinguishing between these two items of fixed cost, 

The dollar of investment is a value measure of the physical input whic 
contributes directly to production. It is known that $1 does not buy as 
much 100-bushel corn land as it buys of 60-bushel corn land. Although 
the earnings of a dollar invested in 60-bushel land may be the same x 
those of a dollar in 100-bushel corn land, it is recognized as a tenet of 
production organization that land as a fixed input is output determining 
The $1 in tax must be paid whether or not there is any value of produc. 
tion. The lack of effect of the $1 of tax cost on volume of output shifts the 
incidence of the tax to the firm. Relations between $1 investment cost and 
output leave the incidence of the investment cost on the factor. The fim 
stays in business if the investment cost is not met in the short run, although 
there will be shifts in the long run. The firm changes in proprietorship in 
the short run if taxes are not paid. 


Property Taxes and Insurance Premiums in the Factor Valuation Problem 


Aside from capital rationing and limited available capital within the 
firm, property taxes have no effect on volume or value of production. With 
a given set of inputs and a given set of farming practices, production is the 
same whether taxes on real estate are 1 cent or $10 per acre. There is noth- 
_ ing physical in the tax payment as in input that can affect volume of output 

An acre of land is a physical input in the production process; its annul 
cost is thus a direct contribution to production, the same as any othe 
input that has a physical effect on volume of output. Admittedly, the cor 
tribution of a given acre is the same whether it is arbitrarily priced at $l 
or $10 per year; but the land market does recognize differences in land 
qualities and does establish differentials which reflect production capabil 
ities or potentials. These differentials do influence quantities and combir- 
ations of factors in the firm. Thus, there is basis for distinction betwee 
tax cost and investment cost in the income allocation problem. The annuél 
investment cost (excluding taxes), representing the physical land input 
contributes to the volume of output in the firm and thereby establishes: 
claim on profits. The tax cost associated with the land by the tax-assess 
ment procedure does not enhance the volume of production, and there 
fore, technically and logically, has no claim on profits in the firm. Tax cost 
must be covered and paid; they demand no additional reward. 
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The incidence of property taxes on net earnings of the firm rather than 
m productivity of the factor within the firm suggests the necessity of 
treating them as overhead firm costs instead of as a part of the cost of the 
factor against which they are assessed. By and large, this is the usual sit- 
uation for property taxes on machinery and livestock. Taxes on these in- 
puts are separated from them as factors, and no accounting is taken of 
taxes in the calculation of earnings of machinery and livestock in the farm 
business. Property taxes on land and buildings might well be handled in 
the same way. All business property taxes can be handled as overhead firm 
costs and thus can be subtracted from gross returns. This would exclude 
all property taxes from production inputs that share profits. 

If property taxes are handled as firm overhead and subtracted from 
gross returns, the effect is to decrease the net earnings of the factors 
against which taxes are assessed—that is, decrease them from what they 
would be if specific taxes are included as factor costs and receive a pro- 
rated share of firm profits. If property taxes are subtracted at cost from 
estimated factor earnings (rather than from firm gross), the net earnings 
of the factor are decreased further; this also has the effect of excluding 
taxes from the sharing of profits in the business. As applied to farm real 
estate, paying taxes from gross firm earnings or from factor earnings, at 
cost, decreases the estimate of net earnings from land and buildings. Sup- 
posedly, this lower net earnings would be capitalized into value and be re- 
fected in lower market prices for land and buildings.* 

One can only conjecture as to the effect of the treatment of property 
taxes as firm overhead on market prices of farms. Clearly, the estimated 
eamings per acre could not change by the full amount of the current prop- 
etty tax per acre, because land would carry its prorated share of total 
business property tax in the revised calculation. What operators would 
choose to do is one question; what they have basis for doing within the 
framework of economic analysis is another. It can be stated as a warrant- 
able assertion that farm real estate prices would rise instantaneously if all 
property taxes were removed. Market prices of land and buildings reflect 
the assessment of property taxes against them, but to what extent they 
elect it is not known in any particular detail. Property taxes are only 
one of the many items considered in the formulation of estimates of value 
of real estate. - 

The main reason for treating property taxes as a firm cost instead of a 
factor cost in the valuation context is to focus attention on the task of mak- 
ing the best possible estimate of actual factor earnings. I think that, from 
the viewpoint of political science, taxes are assessed against property 


"In the actual calculation process, there is need to separate land and buildings 
ws factors, to get at the pertinent details of the problem of making decisions on combi- 
nations of inputs. 
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rather than against the business as a device for guaranteeing payment of 
the tax. This has led to the practice of treating taxes as a factor cost jp 
economic analysis. But treating them as a factor cost has resulted in giving 
them a share of profits in the firm, thereby causing an overestimate of 
gross earnings of the factor. The alternatives appear to be to (1) subtract 
the tax from the estimated earning of the factor, or (2) subtract all prop. 
erty taxes from the gross of the firm and then calculate factor earnings 
The second procedure is preferable, in view of the fact that the tax cos 
as an input is not output determining. Even though assessed against the 
property item, in strict definition it is the firm that is affected by tax fore. 
closure. The resource owner has no choice except to pay taxes, from firm 
earnings or receipts from other sources, if he wishes to retain ownership of 
the property. For fixed costs other than taxes, the operator or owner hasa 
choice in determining the quantity and quality of the factor to be used, 

The argument for handling insurance premiums as an overhead co 
instead of as a charge to the item insured is generally the same as that for 
property taxes. Insurance premiums are a risk-spreading device. Volume 
and value of output is the same, whether or not insurance premiums ar 
paid. Insurance premiums reduce gross returns and thus affect net, but 
not in any way do they determine the amount of gross returns. Insurance 
indemnities do affect gross; but the premium is simply a protection agains 
loss of an asset needed as an input—or against loss of crop income. The 
main difference between insurance premiums and property taxes is that 
the operator can choose between buying insurance and carrying the total 
risk himself. 

The effect of deducting insurance premiums from gross returns, and 
allowing gross firm income to pay the premiums, is the same as for taxes 
The cost is prorated against all income-earning inputs, and premiums te- 
ceive no part of the profits. This makes insurance wholly a risk-spreading 


device and gives no element of investment for the earnings of premium 
dollars. 


Property Taxes and Insurance Premiums in the Rental 
Determination Problem 


Property taxes and insurance premiums have greater incidence in rett 
al determination than in the factor valuation problem because there is’ 
factor valuation requirement within the rental determination, and two 
or more parties are involved. The landlord-tenant relation established 
through the rental arrangement sets up the need for prevention of income 
transfers between the two parties, if each is to receive the marginal value 
products of the resources he furnishes in the firm. Allocation of firm profit 
to property tax and insurance premium dollars as inputs therefore ha 
additional significance in the tenant-operated firm. 
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This analysis of property taxes and insurance premiums as unique fixed 
costs in the rental determination problem is based on the following as- 
sumptions: (1) Tenancy and owner operation are two different methods of 
frm organization. (2) For a given set of resources, the most profitable 
combination in the firm is the same for both. The same conditions must 
be met. The same principles of choice apply. (3) The major economic test 
of leasing as a form of firm organization is that the resource owner re- 
ceives all the earnings that his resources contribute to the business. (4) 
From these assumptions it follows that these two unique costs can be 
handled the same in tenant as in owner-operated firms. 

In practice, rental determination departs from the procedures that 
follow from application of theory of the firm, Existing errors in treating 
fxed costs may be increased if those for taxes and insurance premiums 
alone are changed, without revision in the methods used to determine 
rental payments. 

In brief, the following steps are needed to determine shares:* (1) Eval- 
uate the fixed resources that are to be used. Translate the capital value of 
each into an annual cost. Exclude property taxes, insurance premiums, 
and costs on the farm residence.’ (2) Sum the annual costs of fixed re- 
sources into a firm total. Decide which resources are to be furnished by 
each party. Divide the total of those to be furnished by the landlord by 
the firm total, to get his fractional share of total (pertinent) fixed costs. 
(3) Apply the percentage determined in step (2) to all variable inputs. 
This is the landlord’s share of variables. Thus, landlord and tenant each 
pays the same percentage of each variable input that he furnishes of firm 
fixed costs. (4) Subtract property taxes and insurance premiums from the 


‘Part of the problem of determining the rental is excluded from these steps. 
Attention is concentrated here on the detail of the calculation, assuming that there 
is a given set of resources, and that a given tenant and landlord are negotiating to 
determine the rent. Actually, several important decisions have already been made. 
The landlord and the tenant have decided that they will deal with each other. This 
selection of the other party is a significant matter of decision, because of the char- 
acteristics as individuals and the associated quantities of resources. Further, it is 
assumed that the quantities of resources are sufficient for a reasonably efficient 
operation. 

‘Attention is called to the nature of the valuation problem involved in steps 1 
and 2. These are costs. They are not. estimates of factor earning capacities. Each of 
these costs is an input made to earn something above cost. The market does a 
definite job of pricing many of the inputs used in the farm business. Fertilizer, 
machinery, and livestock are examples of inputs for which there can be little argument 
as to whether market value is a measure of cost. But the market does less well in 
pricing land, buildings, labor of operator, and management. Here, about the best 
that can be done is to use the opportunity cost approach. But I emphasize the point 
that for the listing of fixed costs it is costs and not earning power that goes into the 
calculation, Admittedly, these are items calling for judgment and estimate. Supposedly, 
each of the parties fin some bargaining power in the determination of the cost 
figures to be used, because each owns or controls fixed assets. 
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gross income of the firm. The remainder is the dollar amount that is to be 
divided between landlord and tenant in the same proportion that they 
share fixed costs and each variable cost. 

These steps give the same results for both crop-share and livestoc. 
share leases. In the crop-share lease, crop enterprises become the fim 
total; any livestock costs and returns are handled by the tenant alone, 4 
separate arrangement and payment is made to the landlord for any service 
he provides for the tenant’s livestock, and for the rental of the residence 
which is a consumption item for the tenant.° 

The following steps are proposed to determine the cash rent: (1) Make 
a schedule of the intended level of operation of the farm, to satisfy both 
landlord and tenant as to kinds and quantities of inputs. (2) Evaluate the 
fixed resources, following the same plan as in the determination of a shar 
rental, and excluding property taxes and insurance. Also, estimate and 
total the dollar cost of variables to be used. (3) Sum the values of the in- 
puts, fixed and variable, to be furnished by the landlord. Divide this tot 
by the total firm inputs to obtain a percentage. This percentage is the por- 
tion of estimated total costs to be paid by the landlord. Exclude the cos 
of the farm dwelling; a separate rental is made on it. (4) Estimate the in. 
come of the firm, at the specified level of operation. Subtract all property 
taxes and insurance premiums from this gross; in other words, let the fim 
pay the taxes. Apply the percentage determined in step (3) to this income 
figure, and obtain a dollar figure. This dollar amount is the cash rent to 
be paid by the tenant.’ 

This method of determining the cash rent gives the landlord the benefit 
of the earnings that his resources contribute to the estimated income of 
the firm. It gives him a return on his land investment above his costs per 
acre, if estimated gross returns minus the taxes and insurance premiums 
exceed the total of other costs in the firm. 

The example shown in Table 1 illustrates the firm effects of three differ 
ent methods of handling property taxes and insurance premiums. Input 
and output are held constant, to examine the effect on income of the re 
source owner in a crop-share lease. Presumably the results would be the 
same in a livestock share or a cash rent lease. 


* Attention is called to the pertinent differences between these steps and the 
customary contributions approach. The so-called contributions approach does no 
distinguish clearly between fixed and variable inputs; the balancing of inputs and d 
returns is on the basis of total inputs. Shares are taken as given by custom in the 
community, both as to items shared and the proportional sharing. One or mor 
important variable costs may be paid entirely by one party, or “ee against a 
variable paid by the other party, with each making his own decision as to quanti 
of the particular input. 

"If actual income is higher than the estimated income, the tenant benefits. If actual 
is lower than estimated, the landlord benefits. 


Ts 
Land 
Prope 
Ins 
Depri 
Mac 
Ope 
Fixed 
Varia 
Crop 
Fixed 

pre 
Varia 
Crop 

i 
Fixed 
Varia 
Crop 
| 

Tl 
is to 
the 
cha: 
toa 
fixed 
more 
as 
of t 

If 
of 
hanc 


is to be 
at they 


estock- 
ne firm 
lone, A 
Service 
idence, 


) Make 
Fy both 
ate the 
a share 
ite and 
the in. 
ris total 
he por- 
he cost 
the in- 
ropety 
the firm 
income 
rent to 


benefit 
ome of 
osts per 
emiums 


e differ- 
Inputs 
the re 
1 be the 


and the 
does not 
ts and of 
m in the 
or more 
against 
| quantity 


actual 


NOTES 827 


Taste 1. Property Taxes AND INSURANCE IN A 200-AcrE Farm; Crop SHare Lease; 
1954 Inputs, OuTpuT, AND Prices; Crop ENTERPRISES 


Situation 1: Taxes and insurance as factor costs 


Item Firm Landlord Tenant 
7. 631 122 
rator labor and management........................ 2,400 — 2,400 
Ope 


Situation 2: Taxes and insurance as firm overhead paid from firm gross income 


Fixed costs, excluding taxes and insurance 


Variable costs (46-54)... 3,148 1,448 1,700 
Total costs excluding taxes and insurance............. 10,605 4,848 5,757 
Crop value, minus tax and insurance (46-54).............. 11,722 5,392 6,330 


Situation 3: Taxes and insurance paid from returns of each party 


Fixed costs, except taxes and insurance (46-54)............ 7,457 3,400 4,057 
Total costs excluding taxes and insurance. 10,605 4,848 5,757 


The effect of deducting taxes and insurance from gross firm crop value 
is to change the percentage share from 50-50 to 46-54. Firm net remains 
the same, but income is shifted from landlord to tenant because of the 
changes in shares. The actual difference here would be closer to a 3- than 
toa 4-percent shift, if fractional percentages were used. Also, the total 
fixed in situation 1 does not come out quite evenly; the tenant pays $66 
more than the landlord—which is as close an approximation in balancing 
as usually happens in practice. In situation 2, the tenant pays 54 percent 
of the firm property taxes and insurance premiums. 

If taxes and insurance are handled as a deduction from the gross income 
of each party separately (situation 3), the tenant benefits as compared with 
handling them as a firm overhead (situation 2). 

These procedures differ from practice. Shares of costs and of returns are 


= 
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calculated. Customary shares disappear from the scene. Rental determina. 
tion becomes a specific calculation for each operating unit. All variable 
costs are shared. The particular advantage is that rental payment, whether 
in shares or in cash is thus determined with reference to the income-ear. 
ing capacity of the factors used in the given farm firm. If a careful evalu. 
ation is made of the fixed inputs in terms of their annual cost, and if varia. 
bles and returns are shared by the two parties in the same proportion as 
are the fixed inputs, then the resource owner receives the income that his 
resource earns in the business, even though there is no calculation of 
earnings of factors separately. 

Taxes are thus prevented from having allocated to them any part of the 
profits of the business. Taxes and insurance premiums are paid at cost, 
In contrast, if real property taxes are included as a fixed factor cost paid 
by the landlord (situation 1), the dollar value of taxes increases the land- 
lord’s share of fixed cost, his percentage of variables and, through this per- 
centage of the returns, allocates to the tax dollars some of the profits of 
the business. 

There is a possibility of double counting of property taxes in any 
method of rent determination. The problem need not be serious enough 
to prevent use of estimated market value multiplied by a percentage, to 
obtain the annual cost of the input of land and buildings. The farm real 
estate market reflects the fact of property taxes on real estate. Sale values 
are lower than they would be if there were no taxes. Admittedly the esti- 
mate is not an exact measurement for the individual property, because 
future taxes are not known with certainty. If the interest rate that is se- 
lected to translate the capital value of real estate into an annual cost is 
purposely made large enough (when applied to market value of the prop- 
erty) to cover the annual property tax, then taxes cannot be listed asa 
separate cost. This applies whether taxes are handled as a factor cost or as 
a firm overhead. 

Careful attention must be given to the estimate of market value so that 
at least the bulk of the double effect is deleted. Also, the interest rate used 
must be an opportunity rate, similar to the individual’s next best invest- 


ment alternative—say the farm mortgage rate. The property tax must be [ 


separate to account for the taxes as a specific input having no claim on 
profits in the business. 


Other Consequences 


Change in method of calculating rentals would have effects well beyond 


those resulting from handling taxes and insurance. In practice, if land- [ 


lords shared all variable costs, the two parties would look for new com- 
binations of enterprises, and especially ones for additional input oppo 


tunity for the tenant; this might mean larger total inputs in rented farms. | 
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Undoubtedly too, there might be additional financing problems for land- 
lords with insufficient funds to meet the larger variable input costs. The 
extent of change in any one lease, from the present to the revised method 
of calculation, depends on the details of the content of the existing lease. 

If property taxes were paid from gross income of the firm, fewer land- 
lords should object to improvements of land and buildings because of the 
effect of that improvement on assessed values and taxes. On the supposi- 
tion that the tenant would be known to be paying part of the additional 
taxes, for which he received part of the benefit of the improvement (as 
well as the services provided from tax funds), and the landlord would 
receive some of the income benefits of the improvement, the making of 
improvements should be less of a problem on rented farms. 

It is known that taxes and insurance are usually handled as fixed factor 
costs, that shares are taken from custom in the community, that many 
variable expenses are not shared, and that the share of fixed costs seldom 
balances out with the share of the variables. In general, the proposed 
method of calculating rentals and of handling taxes and insurance as an 
overhead firm cost would result in more rental arrangements in which each 
party to the agreement receives the income that the resources he con- 
tributes earn in the farm business. More leases would meet the test of eco- 
nomic efficiency. 

Greater attention would be given to the matching of resources of land- 
lords and tenants, because an increase in expenses paid by the landlord 
would decrease tenant opportunity for investment in the firm, if no other 
change were made than that of shift in present costs and returns. Tenants 
with their given capital assets would look for larger operating units, rent 
land from more than one landlord, or seek opportunity to add enterprises. 
Landlords who experienced difficulty in meeting their larger outlays for 
operating expenses, by sharing more of the variable expenses, would need 
new financing arrangements. Some might be willing to change to a cash 
lease. These other consequences far exceed the impacts of change in han- 
dling taxes and insurance premiums in valuation and rent-determination 
problems, but the latter, too, are important enough to deserve adequate 
treatment. 
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WHERE DO ILLINOIS SWINE GROWERS GET THEIR 
OUTLOOK INFORMATION? 


James E. Ross* 


Far East Analysis Branch, 
Foreign Agricultural Service 


swine growers in Henry County, Illinois, say they 
depend most on farm magazines for their market outlook informa. 
tion, but most of them are amazingly uninformed about economic factors 
which affect their hog business. 

This conclusion is based upon an intensive study of a random sample of 
50 hog farmers in Henry County, Illinois, conducted during the first 
week of September, 1958. 

The study was designed to determine (1) if swine growers had a 
adequate knowledge of outlook information upon which to base sound 
management decisions, (2) the primary sources of their information and 
(3) whether or not they could correctly interpret the information they 
did receive. 

This briefly, is what the study revealed: 

1. Swine growers in this county did not have an adequate knowledge 
of outlook information. 

2. Farm magazines were listed by 34 percent of the sample as the 
most important single source of outlook information, with 20 percent 
listing radio and 22 percent giving a variety of sources. Of the total 
sample, 24 percent said they did not look to a particular source for ip- 
formation. 

8. Those farmers who did list a particular source, regardless of what 
it was, were better informed than those who listed no source at all. 

The study was conducted at a time when agricultural economists were 
warning swine growers against overproduction. Secretary of Agriculture 
Ezra Taft Benson had urged swine growers to review their production 
plans for the remainder of that year so as not to increase too much the 
1959 spring pig crop. 

It was a time for swine growers to use caution and careful planning 
in the best interest of all hog raisers. Yet the study indicated that swine 
growers paid little attention to outlook information in planning thei 
future swine enterprise. 

A review of literature regarding factors affecting farmers’ outlook 
for swine production revealed the following as important factors t0 


® The author wishes to thank Professor Hadley Read, Extension Editor; Dr. E.£ 
Broadbent and Dr. W. N. Thompson, Department of Agricultural Economics, Univer 
sity of Illinois, for assistance in the design of the study and the preparation of thi 


report. 
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now in planning an efficient swine enterprise: (1) Change in total 
quantity of pork available for consumers; (2) Change in hog-corn price 
ratio; (3) Change in supply of non-pork meats; (4) Change in per capita 
pork consumption; (5) Change in real income of consumers; and (6) 
Change in numbers of the human population. 

A questionnaire was developed to test the awareness of Henry County 
swine growers to the outlook for these factors. Information released 
during the summer of 1958 by the United States Department of Agri- 
culture and State Land Grant Colleges was assumed to be the correct 
outlook for these factors. 

An example of the questions asked is as follows: 

Fall farrowings 
a. How do you expect the number of pigs in U.S. to be farrowed this 
fall (June-November) to compare with last fall? 


larger — smaller same don’t know 
b. How much larger (smaller)? (Omit if answer is same or don’t know.) 
———under 5% 10 and under 15% -20% and over 


-———5 and under 10% 15 and under 20% 

Other questions in this form were asked about spring farrowings, 
hog prices in the spring and fall of 1959, feed supply and prices, meaning 
of hog-corn price ratio, cattle supply, broiler production, and demand 
for pork. 

Twenty-five questions considered as having definite answers were 
selected as the most important indicator of knowledge of outlook in- 
formation. Each question was valued at 4 points for each correct answer. 
No points were deducted for incorrect answers. The questionnaire as a 
whole, containing 25 weighted questions, was worth 100 points. 

Respondents made an average score of 31.3 points on the questionnaire. 
Only 12 percent of the respondents answered 50 percent or more of the 
questions correctly. 

Swine growers were asked to name three sources of outlook informa- 
tion in order of importance to them. The sources were given numerical 
ratings by awarding 5 points to the first source named, 3 points to the 
second source and 1 point to the third source. 

On the basis of this method, ranking of the various sources and number 
of points was as follows: 


Source of Information Rank Points 
Prairie Farmer 1 123 
Farm Journal 2 63 
Wallaces Farmer 8 39 
WLS, Chicago 4 87 
Doane Agricultural Service 5 83 
Successful Farming 6 80 
Chicago Drovers Journal 7 23 


Source of Information 


WKEI, Kewanee 8 20 
Kewanee Star Courier 9 12 
Galesburg Register Mail 10 11 
WHBF, Rock Island 1l 10 
Capper’s Farmer 12 9 
UI Outlook Letter 13 8 
Producers Commission Firm 14 8 
WGIL, Galesburg 15 5 
UI Farm Management Facts 16 8 
WPOE, Peoria 17 8 
U.S. News & World Report 18 3 
Chicago American 19 1 


Swine growers depending on a particular source of outlook inform. 
tion averaged 32.3 points on the questionnaire as compared to 28.3 point 
for those respondents who did not name a particular source of outlook 
information. Respondents depending on a specialized source of outlook 
information, such as Doane Agricultural Service, averaged 40.0 point 
as compared to 30.1 points for those who named a magazine and %3 
points for those who named a radio station. 

When scores from the questionnaire were related to socioeconomic 
characteristics of the respondents, the following results were obtained: 

1. Age of the operator—Swine growers under 40 years of age scored 


38.9 points on the questionnaire as compared to 25.4 points for thos f 


40 years old and over. 

2. Education level of the operator—High school graduates scored 
38.7 points on the questionnaire. Respondents with less education aver 
aged 23.6 points. 

3. Percentage of gross income received from hogs—Swine grower 
receiving 75 percent or more of their gross income from hogs averaged 
34.0 points on the questionnaire as compared to 31.1 points for thos 
receiving less than 75 percent. 

4. Size of the swine enterprise—Farmers with the largest hog operation 
showed a greater knowledge of outlook information. Respondents raising 
30 or more litters of spring pigs in 1958 scored 34.8 points on the ques 
tionnaire as compared to 29.8 points for those raising between 10 and 
29 litters. 
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ESTIMATING POPULATION CHARACTERISTICS BY 
MAIL SURVEY*® 


JAMes DUNCAN SHAFFER 
Michigan State University 


WO recent surveys combining the use of a mail questionnaire and 
a personal interview of the non-respondents have made it possible 
to estimate the nature of the non-response bias from the mail survey for 
at least one kind of survey. These surveys also provided the basis for 
a comparison of costs between the mail and personal interview surveys. 

In these surveys families were first surveyed by mail. This consisted 
of an initial questionnaire followed by a reminder letter and a second 
questionnaire. An attempt was then made to interview all of those not 
responding to the mail questionnaire. 

During the spring of 1956 a sample census of the Lansing, Michigan, 
area was made. The questionnaire consisted of 37 questions on three 
pages. All questions could be answered by checking alternative responses 
or by writing a number in a blank. The subject matter of the question- 
naire is indicated by the nature of the characteristics listed in Table 3. 
The sample consisted of 2,303 residential addresses selected by taking 
every nth address from the street-address section of the current city 
directory.1 Of these, 2,103 were completed, 129 refused to answer the 
questions, and 71 could not be contacted within the time limit set for 
the survey. Of the completed questionnaires, 1,166 or 55 percent were 
returned by mail. A survey of 1,175 households using the same procedure 
and a similar questionnaire had been made two years earlier. About 95 
percent of these were completed. About 57 percent were returned by 
mail. 


Savings By Using Mail 
Cost records were kept for the 1956 survey which make it possible 
to estimate the relative unit costs of mail and personal interview meth- 
ods for this type of survey. 
The total cost of the survey was $2,303, not including overhead or 
professional time. This included charges for clerical labor and inter- 


Viewing time at $1.30 per hour; mileage payments of 7 cents per mile 
and material cost at the price paid by the University. Thus, the cost 


_ per completed questionnaire for the “combined” survey was about $1.10. 


A cost comparison can be made based on the same cost rates and count- 
ing only those charges which would have been involved in obtaining the 


4 


* Journal Article No. 1745 from the Michigan Agricultural Experiment Station. 
"Published by R. L. Polk & Co. 
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937 personal interview schedules. The data indicated that such a surve 

could have been made by personal interview for $1,532 or about $1.64 per 
completed schedule. The cost per schedule would have been somewhat less 
if the entire 2,103 schedules had been done by personal interview. The esti- 
mated cost in this case would have been about $1.50. Thus, the estimated 
savings by using a combination of mail and personal interview was about 
40 cents per completed questionnaire or about $840 for this survey. 

By comparison it would have cost about $967 to obtain the 1,116 mail 
questionnaires, which is about 83 cents per completed questionnaire. The 
cost per schedule would have been only slightly less (about 80 cents) to 
obtain 2,100 by mail. This would have meant a saving of $620 over the 
combined method or $1,460 over the personal interview method. 


TaBLeE 1. ComMPARISON oF EstTIMATES OF PERCENT OF FAMILIES WITH FEMALE 
Heaps or Famiy or Various LEVELS or ForMAL EpvucatTIon 
Between Mart REsPponsE AND ToTAL SAMPLE 


1956 Survey 1954 Survey 
Years of 
education mail Difference Mail Difference 
0-8 10.5 17.1 —6.6 10.3 16.9 —6.6 
9-11 20.0 21.9 —1.3 23.8 23.1 0.7 
12-13 46.1 42.5 3.6 45 .2 43.0 2.2 
14 or more 21.2 16.1 5.1 19.6 15.0 4.6 
No female head 2.2 3.0 —0.8 | 2.0 —0.9 


These estimates are, of course, for this particular type of survey based 
upon local costs. The cost advantage of the mail method would increase 
considerably with greater geographic spread in the sample and with 
higher interviewer costs. The cost advantage of the mail method would 
be less if the rate of return were less. In this case, a mail response of 28 
percent in place of 50 percent would have resulted in a per schedule cost 
of about $1.50, providing little or no cost advantage for the mail method. 


Magnitude of Non-response Bias 


Of all the major population factors considered, the non-response bias 
was greatest in respect to the education of the female head of the family. 
Table 1 shows the estimated education distribution for mail respondents 
as compared to the total sample for both the 1956 and 1954 surveys. As 
would be expected, the mail survey underestimated the proportion of the 
population with lower levels of education, and overestimated the pro- 
portion with higher levels of education. 

In order to show the magnitude of the difference between the mai 
survey and the total sample without presenting a large number of tables 
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the “average gross error” of the mail surveys was calculated for each of 
twenty-four factors. The “average gross error” is simply the sum of the 
differences between the results of the mail survey and the total sample, 
disregarding the sign, divided by the number of categories. Thus, in Table 
2 you will see that the mail survey overestimated the proportion of the 
families with homemakers 31-45 years old by 2.5 percentage points. The 
total gross error for the five “age” groups was 7.2 percentage points. Divid- 
ing this by five gives an average gross error of mail of 1.4 percentage 
points. The largest error was 2.5 for the 31-45 age category. 

Table 3 shows the estimates of the average gross errors of the mail 
method from the 1956 and 1954 surveys and also the largest error for any 
single category for each characteristic. The number of categories for each 
characteristic is one more than the number of the degrees of freedom 
listed in Table 8. 


Taste 2. Marz Survey Response Errors Estimatine Percent oF FAMILIES 
witH FemMaALe Heaps oF Famity or Various AGEs* 


Percent of families Average gross 
Age of female head of family error of 

Mail Total sample mail 

1. 30 years or under 22.0 20.9 1.1 

2, 31-45 37.6 35.1 2.5 

3. 46-60 25.2 25.9 

4. Over 60 13.0 15.0 2.0 

5. No female head 2.2 3.1 9 
Total 100 100 7.2 
Average 1.4 


* Based upon 2,086 questionnaires, Lansing, Michigan, 1956. 


The distributions were also tested by Chi Square to determine if there 
was a statistical difference between the respondents and the non-respond- 
ents by mail.2 The Chi Square values and the levels of significance 
are shown in columns 2 and 6 of Table 3. The mail survey of 1956 yielded 
distributions statistically different from those of the total sample for every 
characteristic tested based upon a critical significance level of 5 percent. 
In most cases the level of significance was .1 percent. The Chi Square 
values were not as large, in general, for the 1954 survey, chiefly because 
of the smaller size of the sample. 


"The tests were, of course, made using the actual numbers, not the percentages. 
€ tests were made comparing the respondents with the non-respondents rather 
than the respondents with the total sample because of the statistical problem of non- 
independence which would have been involved in the latter, even though the meaning- 
percentage comparison is between the mail respondents and the total sample. 
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Summary and Conclusions 


In choosing between mail and personal interview techniques for a sy. 
vey, consideration must be given to relative costs and biases in response, 
A mail survey that has a high response rate has a significant cost advan. 
tage over a personal interview survey.? However, the data of this study 
showed a statistically significant difference in the estimates of population 
characteristics between the two methods. The investigator must decide 
if the added accuracy of the personal interview is sufficient to warrant 


TABLE 8. EstimateED Response Errors From Two Mart Surveys 


1956 Survey 1954 Survey 
Characteristic Degrees | Chi on Largest | Degrees | Chi | Average Largest 
of square error 0 square | 8T08s error 
freedom | value | of mail | Of mail | freedom | value of mail of mail 
Number in household 6 $2.9*** 1.2 3.2 3 5.5 1a 17 
Age of female head 4 20. 5*** 1.4 2.5 4 19.2*** 1.9 4.2 
Age of male head 4 19.6*** 1.5 2.5 4 12.0* 1.6 4.0 
Education of male head + 125.7°*| $3.1 7.5 4 2.2") £:2 4.9 
Number of household em- 
ployed 3 1.3 1.9 4 6.5 2.6 
Members employed 3 10.8* Aa 2.2 3 8.6* 1.2 2.3 
Income 5 58 .5%** 1.9 8.5 5 19.4** 3.8 
Food bill 4 11.0* 1.1 1.9 2 7.0* 1.9 2.8 
Store of largest meat ex- 
nditure 8 86.0*** 1.6 3.6 
Whether meat purchased 
last week from same store 
as this week 1 er" 3.6 3.6 
S & H Green Stamps 2 1.6" 1.9 2.9 
Number of different trading 
stamps saved 6 38 .9*** 2.3 
Number of different trading 
stamps redeemed 3 19.0" 2.0 3.9 
Purchased from Lansing city 
market 1 8.7" 2.8 2.8 
Vegetable garden & canning 3 13.0** 1.6 2.8 3 23.9°** 2.7 4.2 
Members who did shopping 3 54.1°** 2.5 4.3 
Having deep freeze 3 70 1.0 1.9 2 7.4 1.8 2.0 
Radio 1 ar 1.5 1.5 
Television 2 te es [2 1.8 1 3.8 1.9 1.9 
Kind of TV antenna 4 “.7°"" 1.1 2.6 
Members who filled out 
questionnaires 3 25.5°** 1.3 1.7 
Number of milk drinkers 8 11.6* 1.9 $.9 
Who doesn’t drink milk 3 11.2* 1.5 3.8 
Rent or own house 1 4.4* 2.3 2.8 


*** 1% Level of significance. 
the additional cost. This will depend on the uses for which the data are 
intended. The “average gross error” and “largest error” give an indication 
of the extent of bias due to non-response. Certainly for some purposes the 
bias is not of practical importance even though statistically significant. 

The evidence presented is limited to a particular type of survey and 
may not be generalized to all types of surveys or questions, Research 


workers who repeat similar surveys should investigate the possibility o | 


using mail surveys with a personal interview follow-up of the non-respon¢- 


*For a further discussion of the mail survey technique see Robert C. Kramer and 


James D. Schaffer, “The Case For The Mail Survey,” J. Farm Econ., 36:575, Nov., 195. F 
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ents for early surveys with an eye to using the mail survey with appro- 
priate adjustments for later surveys. The possibility of using the mail sur- 
vey with a personal interview of non-respondents might also be con- 
sidered as a means of reducing survey costs. 


THE IMPACT OF A GENERAL SALES TAX ON FARMERS 


McGEHEE H. SPEARS 
Agricultural Research Service, USDA 


HE general sales tax occupies an important role in State governmen- 
Ta finance. In 1958, this tax accounted for almost one-fourth of the 
total tax collections of all States. In all except 3 of the 32 States with gen- 
eral sales taxes this is the most productive single source of revenue.’ The 
tax also provides a stable source of revenue and is relatively inexpensive 
to administer. 

Little is known, however, of the impact of this tax on various occupa- 
tional groups. Some indication of the impact of a sales tax on farmers may 
be ascertained from the joint Agricultural Marketing Service-Census re- 
port, Farmers’ Expenditures in 1955, by Regions.? This report presents 
estimates of the average expenditure per farm operator family for all liv- 
ing expenses and the average expenditure per farm for all production ex- 
penses, for eight geographic regions and the United States. 

In 1955, the average expenditure per farm operator family for all living 
and production expenses was approximately $8,586. If amounts of expen- 
diture reported on purchases of an intangible nature or on tangible items 
ordinarily exempt from the sales tax are excluded, it is estimated that the 
average farm family spent approximately $3,018 on items subject to the 
sales tax.* Nearly 25 percent of this was for food, which is exempt from 
sales tax in many states. Excluding food, the average farm family spent 
about $2,303 on items subject to sales tax. 

Under the assumption that food is taxable, a 2-percent rate would result 
in an average sales tax liability of $60 per farm operator family (Table 1). 


"State Tax Collections in 1958, Bureau of the Census, Aug. 25, 1958. 

*U. S. Dept. Agr. Statis. Bul. No. 224. 

*Expenditures recorded for certain services, such as telephone, haircuts, insur- 
ance, licenses and fees, bank charges, physician care, cash wages and machine hire, 
were deleted in arriving at an amount of taxable expenditure. It is further assumed, 
on the basis of exemptions usually provided in State sales tax laws, that farm families 
do not pay a sales tax on purchases of certain tangible personal property, such as 
postage stamps, vehicle maintenance, drug prescriptions, newspapers, feed, seed, and 
fertilizer. Also, the amounts of expenditure Aang» for tobacco, gasoline, and alcoholic 
beverages were excluded because these items typically are subject to selective excise 
taxes and not to the general sales tax. A complete list of exemptions from the sales tax 
by States is contained in Commerce Clearing House, State Tax Guide; All States. 
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The average tax liability per farm operator family would be highest in 
the Pacific ($93) and Mountain ($92) States and lowest in the East South 
Central ($42) and South Atlantic ($44) States. The estimated sales tax 
liability would also be above the national average in the Northeast, East 
North Central and West North Central States. Presumably, this regional 
variation reflects differences in average farm incomes, with resulting varia- 
tions in expenditures for both farm production items and family living. 
Under the assumption that food is not taxed, the estimated sales tax lia- 
bility is reduced by approximately 25 percent. 

About half of the total taxable expenditures of farm families, including 
food, represents purchases of farm-production items. For this purpose, the 
tax is assumed to apply to a wide range of production costs including pur- 
chases of such items as marketing containers, pesticides, building mater- 
ial, motor vehicles, tractors, and farm machinery and equipment. In 
actuality, there is considerable variation among the States in the taxa- 
bility of individual production items. Of course, if food is considered 
exempt, purchases of tangible property for use in farm production con- 
stitute a still larger proportion of total taxable expenditure. 

With a 3-percent rate, the same general patterns are repeated, but with 
a proportionately larger sales tax liability. 

One of the chief arguments against the sales tax is its supposed regres- 
sivity—the tendency to absorb a larger proportion of the incomes of the 
lower income families. Table 2, which is based on data for family con- 
sumption expenditures only, indicates that the sales tax is regressive for 
farm operator families, even when food is exempt. At a 2-percent tax rate, 
assuming that food is taxable, the ratio of sales tax liability to estimated 
average income per farm family varies from a high of 18 percent for 
families with incomes of less than $250 to 1 percent for families with in- 
comes of $7,500 and over. The same pattern is evident when food is 
assumed to be exempt, but under this assumption, the ratio of sales tax 
liability to estimated average income ranges from 8 percent in the lowest 
income bracket to 1 percent in the highest.‘ 

The regressivity of a sales tax on farm operator families, assuming that 
food is not taxable, appears also in the two groups of States (North Cen- 
tral’ and Southern®) for which these data are available. These two groups 


*To some extent the apparent regressive pattern in sales tax impact is caused by 
year-to-year variations in farm income. In any one year, the lower income brackets 
will contain some farmers who, over the years, enjoy substantially higher average 
incomes, and whose spending in the survey year is governed largely by this long-run 
average income. Thus, use of data for a single year tends to exaggerate the variations 
in income as compared with those in expenditure. 

* West and East North Central States shown in Table 1. 

*East South Central, South Atlantic, and West South Central States in Table 1. 
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TABLE 2. EstimaATED AVERAGE TAX PER FamILy AS A PERCENTAGE OF Estimatep 
AVERAGE INcoME OF Farm OPERATOR Famities, NortH CENTRAL STATEs, 
SOUTHERN STATES, AND UNITED States, 1955! 


Estimated average Estimated average tax per 
taxable expenditure family as a percentage of 
F Estimated (for family consump- estimated average income 
Family money income tion items only)* 
after taxes ood taxable ood exempt 
neludi xcludin, 
food $ 8 
percent | percent | percent | percent 
United States: Number Dollars | Dollars | Dollars | Percent | Percent | Percent | Percenj 
Under $1000 1,223,700 548 1,873 851 5.0 7.6 3.1 4.8 
Under $250........... 429 ,233 240 1,580 988 13.3 19.6 8.3 12.5 
211,320 450 1,266 760 5.6 8.4 3.8 5.1 
Se 583,147 800 1,260 784 3.1 4.8 2.0 3.0 
519,675 1,275 1,544 991 2.4 3.6 1.6 
OS eae 484,019 1,700 1,940 1,271 2.3 3.4 1.5 2.9 
2,000-2,999............ 840,136 | 2,400 | 2.985 | 1,564 1.9 2.9 1.8 2'0 
$,000-$,999............ 605,229 | 3,400 | 2,585 | 1,774 1.5 2.2 1.0 16 
672,480 | 4,800 | 38,406 | 2,438 1.4 2.1 1.0 13 
7,500 and over..........| 176,885 | 9,000 | 4,995 | 3,768 1.1 1.7 8 13 
All income classes®....... 4,760,050 | 2,441 | 2,939 | 1,526 1.8 2.7 1.3 1.9 


North Central States: 


Under $1,000 888 , 642 800 1,578 996 4.0 5.9 2.5 3.8 
1,000-1 , 499 168,071 1,275 1,807 1,200 2.8 4.2 1.9 2.8 
1, 500-1, 999 192 , 436 1,700 1,951 1,314 2.3 3.5 1.5 2.3 
2000-2999 349,944 | 2/400 | 2:212 | 1,484 1.8 2.8 1.2 1.9 
3 000-3 , 999 245,615 3,400 2,687 1,828 1.6 2.4 1.6 
4,000-7 ,499 236 , 998 4,800 3,368 2,401 1.4 2.1 1.0 1.5 
7,500 and over Not available 

All income classes*.......| 1,686,776 | 2,758 | 2,286 | 1,556 1.7 2.5 1.1 1.7 


Southern States: 


Under $1 ,000 706 , 604 635 1,174 716 3.6 5.5 2.2 3.3 
Under $500........... 334,087 450 1,215 746 5.3 8.0 3.3 4.9 
ae 372,517 800 1,137 690 2.9 4.2 1.8 2.6 

Pe. A 298 ,873 1,275 1,347 842 2.1 3.1 1.3 2.0 

2) aa 224 ,636 1,700 1,884 1,222 2.2 3.4 1.4 2.2 

oS eee 372 ,353 2,400 2,306 1,618 1.9 2.9 1.3 2.0 

3,000-S 900. ..........- 235 ,303 3,400 2,399 1,619 1.4 2.1 9 14 

4,000-7,499............ 250,989 | 4,800 | $,423 | 2.521 1.4 2.1 1.0 1.6 

7,500 and over.......... Not available 

Allincome classes’. ........ 2,275,320 2,544 1,995 1,365 1.6 2.4 i 1.6 


1 Computations based on expenditure data in tables 21, 22 and 28, U. S. Dept. Agr. Statis. Bul. No. 224, 

2 Includes families not reporting income status as well as families in income classes not shown separately. 

* It should be noted that the estimated average taxable expenditure for “family consumption” items differs from 
“family living expenditure.” See U. S. Dept. Agr. Statis. Bul. No. 224, pp. 17-22. 


of States have respectively about 35-and 50 percent of the total number 
of farm operators in the United States. In the North Central States, the 
ratio of sales tax liability to average income, assuming that food is exempt 
and with a 2-percent tax rate, declines from 2.5 percent for farmers with 
incomes of less than $1,000 to 1 percent for farmers with incomes up to 
$7,500. In the Southern States, the ratio was found to vary from 2.2 to 
1.0 percent. 
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A NOTE ON THE EARLY HISTORY OF OUR ASSOCIATION 


Henry C. TAYLOR 
Washington, D.C. 


HE first meeting of the Agricultural Economists was held in Decem- 

ber 1907 at the University of Wisconsin in connection with the Amer- 
ican Economic Association. The agricultural economists had a meeting 
with the A.E.A. each year thereafter without much formality of organi- 
zation until 1915 when a formal organization was set up. 

In 1917 the Farm Management Association and the Agricultural Eco- 
nomic discussed the matter of consolidating the two organizations. Each 
organization appointed a committee of three to constitute a joint commit- 
tee for the purpose of formulating a plan for uniting. G. F, Warren had 
taken the lead in bringing about this idea in the Farm Management Asso- 
ciation and I had taken the lead in the Association of Agricultural Econ- 
omists. I was a member of both associations. Warren and I were close 
friends. He was a member of the committee from Farm Management. I 
was a member of both branches of the joint committee, hence there were 
but five members and I was asked to serve as chairman of the joint com- 
mittee. 

We readily agreed upon a plan. Normally the meeting for presenting the 
report would have been held in 1918, but because of the flu the meeting 
was put off until early in 1919. I presented the report and Warren sup- 
ported the idea of union. There were but two persons present who ob- 
jected to the name Farm Economic Association. It was a cordial meeting. 
It was decided to publish a journal and call it the Journal of Farm Eco- 
nomics. 

For several years Warren and I agreed in advance as to who should be 
the next president. One year the president was chosen from the member- 
ship of the old Farm Management Association, and the next year from the 
roster of the agricultural economists. But after the association was com- 
pletely of one mind, Warren and I stepped aside and something like the 
present system was set up, which has worked well. 

The growth of the Farm Economic Association has been rapid due to 
the acceptance by Federal and State officials of the economic point of 
view in teaching, research, and extension work. 
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Government Service for Land and Water Use, “Meerjarenplan voor Ruil 
verkavelung en Andere Cultuurtechnische Werken in Nederland” (Long. 
Term Plan for Land Consolidation and Other Land Improvement Works 


in the Netherlands), Utrecht: Centra] Commission for Land Improve | 


ment, 1958. Pp. 195. No price listed. 


See review in this issue. 
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Hoglund, C. R., Glenn L. Johnson, Charles A. Lassiter, Lon McGilliard 
(Eds.), “Nutritional and Economic Aspects of Feed Utilization by Dairy 
Cows,” Ames: Iowa State College Press, 1959. Pp. x, 287. $3.95. 

See review in this issue. 

Jacobson, Howard Boone and Joseph S. Roucek (Eds.), “Automation and 
Society,” New York: The Philosophical Library, Inc., 1959. Pp. 558. 
10.00. 

a Ali Asghar, “A Text Book of Pakistan Agricultural Economics,” 
Lahore: Ali Khan, no date listed. Pp. xic, 507. Rs. 12/8/-. 

Klein, Sidney, “Pattern of Land Tenure Reform in East Asia After World 
War II,” New York: Bookman Associates, Inc., 1958. Pp. 260. $10.00. 

Mukherjee, P. K., “Economic Surveys in Under-Developed Countries—A 
Study in Methodology,” Bombay: Asia Publishing House, 1959. Pp. ix, 
268. $5.60. 

Saaty, Thomas L.., “Mathematical Methods of Operations Research,” New 
York: McGraw-Hill Book Company, Inc., 1959. Pp. xi, 421. $10.00. 

The main purpose of this book is to present some mathematical meth- 
ods essential to operations research. The first part of the book discusses 
scientific method—mathematics and logic—and classical methods used 
in model formulations. Parts two and three examine specific ideas and 
illustrate the specific methods of optimization, programming, game 
theory, probability, statistics, and queueing theory. The last section, 
which is an essay, challenges the reader to approach problems crea- 
tively and includes a collection of elementary problems as illustrations. 
The mathematical equipment needed for this book is a course in cal- 
culus, with some elements of advanced calculus and a rudimentary 
knowledge of matrix theory. 

Sasieni, Maurice, Arthur Yaspan and Lawrence Friedman, “Operations 
Research—Methods and Problems,” New York: John Wiley and Sons, 
Inc., 1959, Pp. xi, 316. $10.25. 

This book embodies a well-written treatment of the theory and tech- 
niques of operations research. The book starts with a problem-centered 
review of certain basic topics in probability and statistics. Individual 
chapters then follow on inventory analysis, replacement, waiting lines, 
competitive strategies, linear programming, sequencing and dynamic 
programming. Each chapter contains illustrative problems and exer- 
cises. The book is addressed to readers who have a working knowledge 
of the differential and integral calculus. It is well suited for a graduate 
course in marketing that is concerned with decision making in business 
firms. 

Schlaifer, Robert, “Probability and Statistics for Business Decisions—An 
Introduction to Managerial Economics Under Uncertainty,” New York: 
McGraw-Hill Book Company, Inc., 1959. Pp. xii, 732. $11.50. 

This book attempts to tie together statistical techniques and eco- 
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nomics of business decisions. As such, it is a non-mathematical introduc. f 


tion to the logical analysis of practical business problems in which , 
decision must be reached under uncertainty. As noted in the preface 
the analysis which it recommends is based on the modern theory of 
utility and what has come to be known as the “personal” definition of 
probability. As an aid in teaching, each chapter contains many ill. 
trative problems and exercises. 

Shackle, G. L. S., “Economics for Pleasure,” London: Cambridge Unive. 
sity Press, 1959. Pp. ix, 269. $3.95. 

Shubik, Martin, “Strategy and Market Structure—Competition, Oligopoly, 
and the Theory of Games,” New York: John Wiley and Sons, Inc., 1959, 
Pp. xviii, 387. $8.00. 

The primary purpose of this book is to develop a unified approach 
to the various theories of competition and markets with the techniques 
of game theory as a foundation stone. In accordance with the subject 
covered, emphasis is placed on the general properties of strategic inter. 
dependence in economic markets. In the first part of the book, the tech- 
niques of game theory are used to examine and compare many wel 
known approaches to the theory of oligopoly and to obtain some new 
results. The second part lays the groundwork necessary for the constr. 
tion of a dynamic theory of market structures which is general and ab. 
stract, yet amenable to use in empirical work on market forms. This 
book widens the scope of traditional economic analysis by considering 
such factors as: the problem of initial assets of a firm, the difficulty of 
entry into an oligopolistic market, the preservation or loss of assets in 
a battle of economic ruin and the flow and cost of information about the 
market. It is well suited for a graduate text in theoretical economic 
and marketing. 

Wunderlich, Frieda, “Farmer and Farm Labor in the Soviet Zone of Ger. 
many,” New York: Twayne Publishers, Inc., 1958. Pp. 162. $4.00. 
Yates, P. Lamartine, “Forty Years of Foreign Trade,” New York: The 
Macmillan Company, 1959. Pp. 255. $9.00. 


BULLETINS RECEIVED 


Chambliss, R. Lee, Jr., “The Economics of Mechanical Dairy Barn Gutter 
Cleaners,” Virginia Agr. Expt. Sta., Bul. 505, April 1959. 

Coutu, Arthur J., W. W. McPherson and Lee R. Martin, “Methods for a 
Economic Evaluation of Soil Conservation Practices,” North Carolin 
Agr. Expt. Sta., Tech. Bul. 137, January 1959. 
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Danner, M. J. and R. O. Russell, “Marketing Cattle and Calves on Ala- 
bama Auction Markets,” Agr. Expt. Sta. of the Alabama Polytechnic 
Institute, Bul. 315, May 1959. 

Davis, Irving F., Jr. and William H. Metzler, “Sugar Beet Labor in North- 
ern Colorado,” Colorado State University Expt. Sta., Tech. Bul. 63, Sep- 
tember 1958. 

Davis, V. W., R. N. Van Arsdall and J. E. Wills, “Management and Costs 
of Field-Shelling and Artificial Drying of Corn in Illinois,” University 
of Illinois Agr. Expt. Sta. in cooperation with USDA, Bul. 638, Febru- 
ary 1959. 

Dowdy, George T., Sr. and Joseph Travillion, Jr., “Legal Aspects Involved 
in the Transferring of Farm Property within the Family in Alabama,” 
Dept. of Agr. Econ., Tuskegee Institute, Bul. No. 101, May 1958. 

Franklin, E. R., W. U. Fuhriman and B. D. Parrish, “Economic Progress 
and Problems of Columbia Basin Project Settlers,” Washington Agr. 
Expt. Stas., Institute of Agr. Sciences, State College of Washington, Bul. 
597, January 1959. 

Gerlow, Arthur and Troy Mullins, “Reservoirs for Irrigation in the Grand 
Prairie Area: An Economic Appraisal,” University of Arkansas Agr. 
Expt. Sta. cooperating with the ARS, USDA, Bul. 606, December 1958. 

Gibson, W. L., Jr., “Research and Education in Agriculture,” Virginia Agr. 
Expt. Sta., Ext. Bul. 260, March 1959. 

Gilson, J. C., “Family Farm Business Arrangements,” The University of 
Manitoba Faculty of Agriculture and Home Econ., Agr. Econ. Bul. No. 
1, May 1959. 

Grisso, Robert D. and Joseph M. Johnson, “Elements of Success in Mar- 
keting Appalachian Apples,” Virginia Agr. Expt. Sta., Bul. 507, May 
1959. 

Hansing, Frank D., “Broiler Costs and Returns in Lower Delaware—1952- 
50,” University of Delaware Agr. Expt. Sta. in cooperation with FERD, 
ARS, USDA, Bul. No. 327, February 1959. 

Judge, G. G. and T. D. Wallace, “Spatial Price Equilibrium Analyses of 
the Livestock Economy, 1. Methodological Development and Annual 
Spatial Analyses of the Beef Marketing Sector,” Oklahoma State Uni- 
versity Agr. Expt. Sta., Tech. Bul. TB-78, June 1959. 

Keeler, Joseph T., John Y. Iwane, and Dan K. Matsumoto, “An Economic 
Report on the Production of Kona Coffee,” Hawaii Agr. Expt. Sta., Agr. 
Econ. Bul. 12, December 1958. 

Kimball, N. D., “Irrigation Development in Idaho Under the Desert Land 
Act,” Idaho Agr. Expt. Sta., Bul. No. 292, December 1958. 

Kottke, Marvin W., “Capital and Labor Efficiency in Irrigation,” Univer- 

sity of Connecticut, Storrs Agr. Expt. Sta., Bul. 345, May 1959. 
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Ibid., “Forces Influencing the Connecticut Supply of Milk—An Application 
of the Theoretical Supply Framework as an Explanation of Supply Re. 
sponses of Milk Producers,” University of Connecticut, Storrs Agr. Expt, 
Sta., Bul. No. 341, June 1959. 

Ladd, George W. and Eddie V. Easley, “An Application of Linear Pro. 
gramming to the Study of Supply Responses in Dairying,” Iowa State 
College Agr. and Home Econ. Expt. Sta., Res. Bul. 467, May 1959. 

Peters, C. W., “A Report on Selected Mainland Markets for Hawaiian 
Floral Products—A Market Appraisal—Part III,” Hawaii Agr. Expt. Sta, 
in cooperation with the Agr. Expt. Stas. of the Western States, Agr, 
Econ. Bul. 17, November 1958. 

Puterbaugh, Horace L. and Marvin W. Kottke, “Technical and Economic 
Characteristics of Irrigation on Connecticut Farms,” University of Con. 
necticut, Storrs Agr. Expt. Sta. in cooperation with FERD, ARS, USDA, 
Bul. 340, March 1959. 

Schruben, Leonard W., “Changes in Grain Sorghum Crop Prospects in 
the United States During a Growing Season as Measured by Official 
Production Estimates,” Kansas State College Agr. Expt. Sta., Bul. 401, 
September 1958. 

Ibid., “Changes in Oats Crop Prospects During a Growing Season in the 
United States as Measured by Official Production Estimates,” Kansas 
State College Agr. Expt. Sta., Bul. 405, May 1959. 

Ibid., “Changes in Winter Wheat Crop Prospects During a Growing Sea- 
son in the United States as Measured by Official Production Estimates, 
Kansas State College Agr. Expt. Sta., Tech. Bul. 95, July 1958. 

Scott, Frank S., Jr., “An Economic Analysis of the Market for Frozen 
Guava Nectar Base—Buying Patterns and Potential Sales,” Hawaii Agr. 
Expt. Sta., Agr. Econ. Bul. 14, September 1958. 

Seltzer, R. E., “The Los Angeles Market for Western Cattle,” University 
of Arizona Agr. Expt. Sta., Tech. Bul. 187, April 1959. 

Skrabanek, R. L. and Louis J. Ducoff, “Social Security and the Texas 
Farmer,” Texas Agr. Expt. Sta. in cooperation with the USDA, Bul. 9%, 
April 1959. 

Spitze, R. G. F. and R. J. Bevins, “The Agricultural Representative Pro- 
gram in Commercial Banks of Tennessee,” The University of Tennessee 
Agr. Expt. Sta., Bul. 289, August 1958. 

Taylor, Calvin C. and Thomas A: Burch, “Personal and Environmental 
Obstacles to Production Adjustments on South Carolina Piedmont Area 

Farms,” South Carolina Agr. Expt. Sta. in cooperation with FERD, AR’, 

USDA, Bul. 466, December 1958. 
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MISCELLANEOUS PUBLICATIONS RECEIVED 


“Analysis of Texas Laws and Regulations Controlling the Movement and 
Sale of Livestock,” Jesse L. Buffington, John G. McNeely and Jarvis E. 
Miller, Texas Agr. Expt. Sta., College Station, MP-322, January 1959. 

“an Analytical Review of Agricultural Development in Taiwan—An In- 
put-Output and Productivity Approach,” S. C. Hsieh and T. H. Lee, 
Chinese-American Joint Commission on Rural Reconstruction Eco- 
nomic Digest Series, Taipei, Taiwan, China, No. 12, July 1958. 

“An Appraisal of Frozen Food Locker Cooperatives,” Bert D. Miner, L. 
B. Mann, and Paul C. Wilkins, FCS, USDA, Washington, D.C., Service 
Rpt. 43, April 1959. 

“Beef Cattle and Pasture Production in the East Texas Timberlands,” E. 
K. Crouch and John H. Jones, Texas Agr. Expt. Sta., College Station, 
MP-332, February 1959. 

“Beef Preferences and Purchasing Practices,” M. J. Danner, Agr. Expt. Sta. 
of the Alabama Polytechnic Institute, Auburn, Circular 131, June 1959. 

‘Bibliography on Demand Analysis and Projections,” Food and Agricul- 
ture Organization of the United Nations, Viale delle Terme di Caracalla, 
Rome, Italy, FAO/59/4/3084, 1959. 

‘Buying Practices and Food Use of Employee Food Services in Manu- 
facturing Plants,” Rosalind C. Lifquist, MRD, AMS, USDA, Washing- 
ton, D.C., Mktg. Res. Rpt. No. 326, June, 1959. 

“Cash Receipts from Major Farm Commodities by States, As Percentage 
of State Totals, 1924-57,” AMS, USDA, Washington, D.C., Stat. Bul. 
No. 246, March 1959. 

“Catalog of Selected Charts Available from U.S.D.A.,” USDA, Washing- 
ton, D.C., Mis. Pub. 799, June 1959. 

“Combining Farming with Off-Farm Jobs in Northeastern Minnesota,” 
Frank T. Hady, University of Minnesota Agr. Expt. Sta. in cooperation 
with FERD, ARS, USDA, Rpt. No. 242, December 1958. 

“Consumer Demand for Meat,” Leland L. Beik, Dept. of Agr. Econ. and 
Rur. Sociol., The Pennsylvania State University Agr. Expt. Sta., Uni- 
versity Park, A. E. and R. S. 19, April 1959. 

“Cost of Marketing Eggs and Labor Output of Selected Cooperatives— 
Part 1, Northeast,” Harry E. Ratcliffe, FCS, USDA, Washington, D.C., 
Gen. Rpt. 59, May 1959. 

“Cost of Operating Southern Rice Mills,” Nicholas M. Thuroczy and 
Woodrow A. Schlegel, AMS, MRD, USDA, Washington, D.C., Mktg. 
Res. Rpt. No. 330, June 1959. 

“Country Reload Plants for Bulk Milk—Specifications and Costs,” R. D. 

Aplin, Dept. of Agr. Econ., Cornell University Agr. Expt. Sta., Ithaca, 

New York, A. E.-Res.-1, July 1958. 
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“Cowles Foundation for Research in Economics at Yale University—Re. 
port of Research Activities, July 1, 1956-June 30, 1958,” Cowles Founda. 
tion, New Haven, Connecticut, Res. Rpt. 1956-1958. 


“Credit Control in Selected Retail Farm Supply Cooperatives—Area IV : 


(Kansas, Nebraska, Missouri, Lowa, Illinois, and Southern Wisconsin)” 

T. R. Eichers, FCS, USDA, Washington, D.C., Gen. Rpt. 57, April 1959, 
“Developments in Marketing Spreads for Agricultural Products in 1958” 

MRD, AMS, USDA, Washington, D.C., AMS-316, June, 1959. 

“Effect of Grades and Weights on Cottonseed Margins of Cooperative 
Gins,” William C. Bowser, Jr., FCS, USDA, Washington, D.C., Gen, 
Rpt. 55, March 1959. 

“Employee Food Services in Manufacturing Plants—Management Apprii- 
sals—Nature and Extent—Vending Machines,” Esther S. Hochstein, 
AMS, MRD, USDA, Washington, D.C., Mktg. Res. Rpt. No. 325, June 
1959. 

“Employee Incentive Plans in Farmer Cooperatives, 1957,” Nelda Griffin, 
FCS, USDA, Washington, D.C., Gen. Rpt. 62, June 1959. 

“Factors Affecting Costs of Wholesale Distribution of Frozen Foods,” H. 
Wayne Bitting, MRD, AMS, USDA, Washington, D.C., Mktg. Res. Rpt. 
No. 327, June 1959. 

“Family Purchases of Selected Frozen Fruits and Vegetables,” Robert B. 
Reese, AMS, MRD, USDA, Washington, D.C., Mktg. Res. Rpt. No. 317, 
April 1959. 

“Farm-to-Retail Price Spreads for Cheddar Cheese in the South,” Irving 
Dubov and D. D. MacPherson, AMS, MRD, USDA, in cooperation with 
the University of Tennessee, Mktg. Res. Rpt. No. 318, April 1959. 

“Food and Agricultural Price Policies in Asia and the Far East,” Food 
and Agriculture Organization of the United Nations, ECAFE/FA0 
AGRICULTURE DIVISION, Economic Commission for Asia and the 
Far East, Bangkok, 1958, ETAP Rpt. No. 887, 1958. 


“Grade A Milk Marketing by Manufacturing Co-ops—Findings in Minne: | 


sota, Wisconsin, and Iowa,” Donald R. Davidson, FCS, USDA, Wash- 
ington, D.C., Gen, Rpt. 56, May 1959. 

“Grain Feeding Related to Milk-Feed Price Ratios—Four Areas of New 
York, 1957,” John W. Mellor and Conrad B. Strauss, Dept. of Agr. Econ, 
Cornell University Agr. Expt. Sta., Ithaca, New York, A. E.-Res.-14 
February 1959. 

“Handbook on Major Regional Cooperatives Handling Farm Supplies 
1956 and 1957,” J. Warren Mather, FCS, USDA, Washington, D.C, 
Gen. Rept. 58, January 1959. 

“Income, Employment Status and Change in Calvert County, Maryland, 


Wayne C. Rohrer and Nelson L. LeRay, Jr., Maryland Agr. Expt. Sta [ 
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and FERD, ARS, USDA cooperating, Misc. Pub. No. 326, August 1958. 

“Integrated Operations . . . Hamilton Farm Bureau Cooperative,” Martin 
A. Abrahamsen, FCS, USDA, Washington, D.C., Gen. Rpt. 61, May 
1959. 

“Interstate Trucking of Frozen Fruits and Vegetables Under Agricultural 
Exemption,” James R. Snitzler and Robert J. Byrne, MRD, AMS, in 
cooperation with the Management Services Division, FCS, USDA, 
Washington, D.C., Mktg. Res. Rpt. No. 316, March 1959. 

“Land Consolidation in Europe,” Erich H. Jacoby, International Institute 
for Land Reclamation and Improvement, Prinses Marijkeweg, P.O.B. 
45, Wageningen, Holland, The Netherlands, Pub, 3/E, 1959. 

‘Linear Programming: Price Mapping to Reduce Feed Mix Computation 
Costs,” Theo H. Ellis, Dept. of Agr. Econ., Alabama Agr. Expt. Sta. of 
the Alabama Polytechnic Institute in cooperation with FERD, ARS, 
USDA, March 1959. 

“Livestock Market News Situation in Alabama,” R. O. Russell and M. J. 
Danner, Agr. Expt. Sta. of the Alabama Polytechnic Institute, Auburn, 
Circular 128, April 1959. 

“Management Training Among Farmer Cooperatives,” David Volkin and 
Nelda Griffin, FCS, USDA, Gen. Rpt. 65, June 1959. 

“Marketing Costs and Margins for Fresh Milk,” AMS, USDA, Washington, 
D.C., Misc. Pub. 733, Revised February 1959. 

“Marketing Costs and Price Spreads for Eggs, Frying Chickens, and Tur- 
keys Sold in San Francisco,” Leo R. Gray, MRD, AMS, USDA, Mktg. 
Res. Rpt. No. 314, April 1959. 

“Marketing Fruit and Vegetables,” Food and Agriculture Organization of 
the United Nations, Viale delle Terme di Caracalla, Rome, Italy, FAO 
Marketing Guide No. 2, 1957. 

“Marketing Margins for Sugar,” L. C. Larkin and Alma W. Updike, MRD, 
AMS, USDA, Washington, D.C., Mktg. Res. Rpt. No. 311, March 1959. 

“Marketing Problems and Improvement Programs,” J. C. Abbott, Food 
and Agriculture Organization of the United Nations, Viale delle Terme 
di Caracalla, Rome, Italy, FAO Marketing Guide No. 1, 1958. 

“Market Margins for Beef in Manitoba, 1935-1957,” A. W. Wood, Faculty 
of Agriculture and Home Economics, The University of Manitoba, Win- 
nipeg, Manitoba, Res. Rpt. No. 2, January 1959. 

“Merchandising Frozen Food by Locker and Freezer Provisioning Plants,” 
Bert D, Miner, FCS, USDA, Washington, D.C., Mktg. Res. Rpt. 313, 
April 1959, 

“Methods of Measuring the Demand for and Value of Outdoor Recrea- 
tion,” Marion Clawson, Resources for the Future, Inc., 1145 Nineteenth 

St. N.W., Washington 6, D.C., RFF Reprint No. 10, February 1959. 
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“Milk Handlers’ Opinions Toward Quantity Discounts,” C. H. Plumb and 


W. T. Butz, The Pennsylvania State University Agr. Expt. Sta., Univer. 
sity Park, Progress Rep. 208, May 1959. 

“Multiquart Containers—Their Significance in Dairy Cooperatives,” Wij. 
liam J. Monroe, FCS, USDA, Washington, D.C., Gen. Rpt. 54, January 
1959. 

“Operatir 3 Cost Standards of New York State Towns by Selected Popul. 
tion Groups, 1957,” W. Earl Weller, Dept. of Agr. Econ., Cornell Uni. 
versity Agr. Expt. Sta., Ithaca, New York, A. E.-Res, 12, 1959. 

“Politics and Agriculture,” John Strohm, Public Relations Dept, Chicago 
Board of Trade, 141 W. Jackson Blvd., Chicago 4, Illinois, April 1959, 

“Proceedings of Agricultural Economics Seminar, September 16-20, 1958” 
College of Agriculture, National Taiwan University, Taipei, Taiwan, 
China, March 1959. 

“Producers’ Opinions of the Flue-Cured Tobacco Acreage Control and 
Price Support Program,” Charles D. Covey, Dept. of Agr. Econ., Florida 
Agr. Expt. Sta., Gainsville, Agr. Econ. Mimeo Rpt. No. 59-11, June 1950, 

“Report of the Third Indian Co-operative Congress, New Delhi, April 12 
and 18, 1958,” All India Co-operative Union, 72, Jorbagh, New Delhi-3, 
A.I.C.U. Pub. No. 12, October 1958. 

“Retailing Turkey Parts,” R. E. Branson, G. J. Mountney and H. V. Coutte. 
nay, Texas Agr. Expt. Sta., College Station, Misc. Pub. 359, May 1959, 

“Some Effects of Use of Polyethylene Bags and Uniform Sizing on Retail 
Potato Sales,” Harlon D. Traylor, Dept. of Agr. Econ., Cornell Univer. 
sity Agr. Expt. Sta., Ithaca, New York, A. E.-Res. 13, February 1959, 

“Strengthening Agricultural Credit in Southeast Asia, Proceedings of the 
Second Far East Agricultural Credit Workshop,” Far East Agricultural 
Credit Workshop co-sponsored by the Government of Japan and the 
International Cooperation Administration, Tokyo, Japan, October 2- 
November 2, 1958. 

“The New York Foreign Exchange Market,” Alan R. Holmes, Federal Re 
serve Bank of New York, Public Information Dept., New York 45, N.Y, 
March 1959. 

“The Hired Farm Working Force of 1957,” Sheridan T. Maitland and 
Dorothy Anne Fisher, AMS, USDA, Washington, D.C., Agr. Info. Bul. 
No. 208, June 1959. 

“The Role of Wheat in Improving Nutritional Status and Labor Produc: 
tivity in Lesser Developed Countries,” Helen Farnsworth, Food Re- 
search Institute, Stanford University, Stanford, California. 

“The Study of Economic Growth,” National Bureau of Economic Re 


search, Inc., Solomon Fabricant, Dir., 261 Madison Avenue, New York | 


16, Thirty-ninth Annual Report, A Record for 1958 and Plans for 195%, 
May 1959. 
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“Trade Balances During Business Cycles: U. S. and Britain Since 1880,” 
Ilse Mintz, National Bureau of Economic Research, Inc., 261 Madison 
Avenue, New York 16, Occasional Paper 67, June 1959. 

“What Agribusiness Means to Dallas,” Donald S. Moore, Texas Agr. Expt. 
Sta., College Station, MP-355, May 1959. 

“What Makes Farmers’ Prices,” Wayne Dexter, AMS, USDA, Washington, 
D.C., Agr. Info. Bul. 204, April 1959. 

“World Crop Harvest Calendar,” Food and Agriculture Organization of 
the United Nations, Viale delle Terme di Caracalla, Rome, Italy, June 
1959. 

“World Economic Survey, 1958,” United Nations Dept. of Economic and 
Social Affairs, New York, Sales No.: 59.II. C. 1, 1959. 


REVIEWS 


Land Resource Economics, The Political Economy of Rural and Urban 
Land Resource Use, Raleigh Barlowe. Englewood Cliffs, N.J.: Prentice. 
Hall Inc., 1958. Pp. xiii, 585. $9.00. 


Professor Barlowe’s new book is not just another reference on land prob- 
lems and policies. It is intended as a popular, non-specialized text for col- 
lege students in land economics. The following features of the volume 
make it especially well suited for this purpose: (1) the subject matter is 
presented under broad conceptual frameworks of analysis, (2) much atten. 
tion is given to the application of economic principles, and (8) coverage is 
extended to include both rural and urban phases of land resource use. 

The three areas of conception that orient the discussion are the physical 
and biological, the economic, and the institutional. The physical and bio. 
logical framework introduces the reader to the natural foundations of eco- 
nomic action. Attention centers on the supply of land resources, current 
demands for land services, and future land requirements. The economic 
framework demonstrates how land problems and policies can be classified 
and interpreted with the aid of economic theory. Input-output relation. 
ships, costs of land development, land income distribution, comparative 
advantage, and conservation are the main topics of analysis. The institu. 
tional framework explains how economic actions are modified and con- 
trolled by cultural environment. Emphasis is placed on property rights in 
land, land tenure, land-use planning, and socio-political measures that 
governments can use to attain desired land-use objectives. 

The author’s “Christmas Tree approach” has many advantages. It illumi- 
nates the whole globe of analysis in land economics; it sifts out irrelevant 
detail by focusing attention on principles; and, it integrates concepts from 
many social science disciplines. The arrangement of the chapters is not 
according to type of land use, as usually seems to be the case, but accord- 
ing to method of analysis. The result is a stimulating new text that not 
only presents the facts of the argument but also disciplines the reader to 
an orderly and systematic pattern of thought. 

The first four chapters of the text are a contribution because of their up- 
to-date coverage of land resource data. With constant emphasis on prob- 
lems arising out of man-land relationships the author has done a master- 
ful job of assembling facts and figures from a wide variety of sources. Also, 
there is in this section a praiseworthy attempt to tie formal exchange 
theory together with practical interpretations of demand and supply. All 
too often the student finds one world of discourse on exchange in elemen- 
tary theory texts and a completely unrelated world of discourse in the wit 
ings of land economists. Professor Barlowe’s attempt to tie the two worlds 
together is somewhat less successful than one could wish, but he does let 
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the reader know that the views of land economists are not completely 
out of step with basic economic principles. 

The economic framework is rich in marginal concepts, especially as they 
apply to the use of land in production. The analysis is excellently illus- 
trated with abstract models, and the author presents a clear and accurate 
account of many applied problem situations. Probably one of the most 
novel and timely aspects of this section is the attention given to space-time 


relationships. 


There is no doubt that the chapters on economic principles will be 
widely used in the classroom, As stated by the author “. . . most of our 
thinking in land economics is oriented within this framework.” For many 
teachers, a surprising amount can be accomplished with the aid of the eco- 
nomic section alone. 

Without question the chief value of the book rests with its combined 
treatment of both rural and urban phases of land resource use. Under this 
approach the entire land base with its mixture of natural resources is the 
object of study and valuation. There is no artificial barrier between agri- 
culture and other industries, and the door is open to investigations that 
cut across disciplinary boundaries. Certainly in an age of industrialization 


there is a need for this type of cross-fertilization. 


As the author clearly demonstrates there is no basic difference between 
the underlying economic principles of rural and urban land economics. 
Economics is concerned with only a few basic relationships, and with 
slight modification they can be applied to all land use situations. Similarly, 


| itis quite obvious that there are few basic differences in the landed insti- 


tutions of rural and urban communities. One cannot help but feel that 


_ the author has combined two logically related areas of study and that it 


has made his book a truly outstanding contribution. 


Joun C, Frey 
The Pennsylvania State University 


| Market Behavior and Executive Action: A Functionalist Approach to 


Marketing Theory, Wroe Alderson. Homewood, Ill.: Richard D. Irwin, 
Inc., 1957. Pp. viii, 487. $7.00. 


Agricultural Economists have for years decried the lack of a suitable 
advanced marketing theory book. For example, participants of the last 


_ National Workshop on Agricultural Marketing (Iowa State College, 1956) 
_ indicated numerous times a lack of theory available or in use to guide 
| and evaluate marketing research. 


Both the U. S. Department of Agriculture and the state agricultural 


_ xperiment stations have been criticized for “their most discouraging rec- 


‘For example, O. V. Wells, “A Survey of Contemporary Agricultural Economics,” 
]. Farm Econ., December, 1953, p. 668. 


| 
| 
| 
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ord in basic marketing research.”? Backers of the original Research & 
Marketing Act have expressed some dissatisfaction with research results, 
Not all questioning will ever be answered to the satisfaction of the inquir- 
ers but much could be gained by more work along the lines of advancing 
marketing theory. 

Alderson’s book gives us a bold approach with much insight. Drawing 
from over thirty years of personal experience and from his role as presi. 
dent of a large consultant firm, Alderson, in this excellent treatment of 
marketing theory, has employed numerous disciplines besides economics: 
psychology, sociology, operations research, anthropology, management, etc, 

The book, of fifteen chapters, is divided into three parts. Part I lays the 
foundation for market behavior with emphasis on theory and why it is 
needed, group behavior and the operation of input-output systems, His 
use of the word “theory” leaves room for debate. However, his defense 
of “theory” and his aptness in explaining marketing practice will gain him 
many advocates. Critics of the classical “theory of the firm” will note his 
employment of survival and growth as the implicit goals of every group. 
Operation of input-output systems is discussed not only in terms of market. 
ing efficiency but also in terms that relate function to structure. 

Part II, the core of the book, deals with the nature of the marketing 
processes and how market structures evolve to serve marketing functions, A 
generalized view is given the marketing student to indicate the environ- 
ment in which business firms and individuals make their decisions. His 
chapter on “Competition for Differential Advantage,” leaning heavily on 


J. M. Clark, Chamberlin, and Abbott, is worth the price of the book alone, | 
Heterogeneity of supply and heterogeneity of demand are well explained. _ 
His chapter on “The Motivation of Consumer Buying,” although perhaps 


too short, will be well received by those who feel consumer economics has 
been often overlooked or oversimplified by agricultural economists. His 
emphasis on the household and the problems of consumer purchasing 
agents is significant. Households, which he considers as a special type of 
organized behavior, are engaged in accumulating or replenishing an 
assortment of goods in anticipation of future needs. 

Teachers of marketing might well use his chapter on “Matching and 
Sorting: The Logic of Exchange” rather than the historical, but changing, 
“channel” method of explaining distribution. Exchange is described by 
four aspects of sorting which produce economies in matching supply and 
demand. Exchange is held to be the act of improving the assortment 
held by the parties to the exchange. “Economic progress has consisted 
largely in finding more efficient ways of matching heterogenous supply and 
heterogenous demand.” 


* Converse, Paul D., “Who Does Basic Marketing Research?” Jour. of Marketing, 
April, 1955, p. 356. 
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Marginal analysis is not rigorously treated but occupies a key role 
in his approach. His examples and use of marginal analysis in problem 
cases, particularly in price policy and new product introduction, are 
commendable, 

His chapter on “Advertising and the Capacity to Consume” might well 
be renamed “Demand Expansion.” The reader will find the various 
strategies for market expansion intriguing. “Product differentiation” is 
more that just a term to Alderson. 

Alderson claims the final purpose of marketing theory is to provide fuller 
knowledge of marketing behavior and to make it more efficient. Part III 
attempts this, and is devoted to principles of action. Chapters herein in- 
clude executive management of marketing operations, problem solution, 
market planning principles, and a philosophy of business policy. “Agri- 
business” adherents will be pleased with the emphasis on management. 

Alderson feels that for the individual firm “opportunity” and “effort” 
should be substituted for the terms “demand” and “supply.” Sales results 
are the function of organized marketing effort applied to marketing oppor- 
tunity. 

Aerson gives high priority to the executive role and the means of 
accomplishing the desired goals. This view is particularly strong in Part 
Il. 

This deceptively easy-to-read book will be criticized by some for its 
terminology, its use of diverse disciplines, and its attempt to contribute to 
“an improved perspective for marketing practice and theory.” Some 
will view with horror anyone who dismisses pure competition in less 
than one page. However, the reviewer feels this book would be an im- 
provement as a textbook for marketing students and should be a require- 
ment for graduate students till a better marketing theory book develops. 
Readers are cautioned to read and reread both this book and its excellent 
bibliography. 

Kohls, in a stimulating paper regarding marketing research, noted that 
‘Very little progress has been made in the development of useful general- 
izations and theoretical concepts.”* This book may well help answer this 
challenge. 

Alderson has drawn upon various disciplines to give a fresh approach to 
marketing theory which is exceptional in explaining our dynamic market- 
ing system. Is it not ironical that a 63-year-old non-academician (except 
for a guest professorship at M.I.T.), and primarily a practitioner, has writ- 
ten one of the best marketing theory textbooks in use today? 


GLEN H. MItTcHELL 
Ohio State University 


*Kohls, Richard L., “A Critical Evaluation of Agricultural Marketing Research,” 


|. Farm Econ., December, 1957, p- 1604. 
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Meerjarenplan voor Ruilverkaveling en Andere Cultuurtechnische Werken 
in Nederland (Long-term Plan for Land Consolidation and Other Land 
Improvement Works in the Netherlands), Central Commission for Land 
Improvement. Utrecht, 1958. Pp. 195. 


The Netherlands have for many years spent large sums of money for 
all kinds of land improvement works, quite apart from their impressive 
“polder” works. Since 1924, a Law on Land Consolidation (revised jn 
1938) has been applied to an ever increasing degree. This action met 
with success and in 1954 a new law was adopted which gives much wider 
scope to this work. A modern land consolidation scheme is really an in. 
tegrated improvement scheme for the region concerned." 

As it can be foreseen that these activities will require large investments 
in the decades ahead, it is quite understandable that the Minister of Agri- 
culture asked the Central Commission for Land Improvement to draft a 
Long-Term Plan on the basis of which the Government would be able to 
make policy decisions. This plan was submitted in October 1958. 

The report of the Central Commission deals with three main questions: 

(a) What contribution will further land consolidation (in its broader 
sense) make to the development of agriculture? 

(b) By what method could priorities between the large number of proj- 
ects be established? 

(c) How could the aims of the land improvement policy best be 
achieved in the next 10 years? 

The situation is that almost three-quarters of the total of roughly 
2 million hectares of farmland need consolidation and general improve- 
ment. Since 1924, 126,000 hectares have been consolidated; in the postwar 
period works on 8,500 hectares were completed annually. Requests of 
groups of landowners for consolidation of 1.3 million hectares have been 
received. It is obvious that it would take very many years to finish this 
work if the pace of recent years were maintained. 

In drawing up its plan the Commission realized that the farmland area 
cannot be expanded to any considerable extent and that the number of 
workers on farms will keep on decreasing. This trend has to be accom: 
panied by an increase in productivity per man if the farm workers are 
to earn an increase in standard of living. The Commission believes also 
that there is for the agricultural area as a whole no point in further inter 
sification of farming in the Netherlands and it deliberately chooses 
policy which will not primarily result in an increased volume of produc- 
tion. The policy should aim at more efficient production and a reduction 
of costs. This is especially considered necessary under the Common Mat- 
ket agreements. Therefore it is considered necessary that one-half of the 


It includes: re-allocation of land, farm enlargement, soil improvement, improved 
water management works, better roads, supply of potable water, and power. 
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small farms (less than 12 to 15 hectares) will have to disappear so that the 
other half can be enlarged, giving the farmer a chance to earn a decent 
living. 

md Commission had the enormous task of designing a system to estab- 
lish some kind of priority rating for 750 regional projects covering the 
whole country. The Commission’s system basically takes two factors into 
account: (1) the ratio between benefits and investments; (2) the social 
backwardness of the region. Regions in which farms of less than 10 hec- 
tares number more than 50 or 60 per 1000 hectares receive special atten- 
tion. 

Factor (1) is expressed in the “investment effect,” which is the value of 
net benefits (in guilders per hectare per year) divided by the total of 
investments per hectare. (The Dutch concept of “investment effect” is the 
capital-to-net-output ratio in reverse.) An investment effect of 0.3 (invest- 
ments three and one-third times as large as annual benefits) is considered 
the maximum for Dutch conditions. Benefits (mainly consisting of savings 
of costs) run from less than 200 gld. per ha. to about 500 gld. per ha. and 
investments are estimated to average 2,760 gld. per ha. (from 2,000 gid. to 
4250 gld.). In estimating benefits the Commission could sometimes use 
data based on experiments; in other cases, results of theoretical analysis; 
but several times it had to rely on the judgment of its members and staff. 
Even so, a wealth of statistical data on consolidation and land improve- 
ment has been collected. 

Factor (2) is expressed in a point system from 1 to 12, and the number 
of points for a project is decided mainly on the basis of the income of 
farmers in the project area. 

The Commission has plotted the 750 projects in a graph of which the 
horizontal axis represents the investment effect (0 to 0.3) and the vertical 
axis the social backwardness points (1 to 12). Projects including about 
500,000 ha, are to the right of a line between investment effect 0.2 and 
point 12. These projects are considered urgent (first priority group). 

The Commission then drew up three plans for the next decade of which 
the main data are as follows: 


Area on which complete consolidation would begin in 
Annual expenditure’ (1,000,000 gld.) ..............05% 160 122 110 
Total area requiring improvement to be improved by 


* Government pays 60 to 70 percent of these costs. 


The report is an admirable and courageous attempt to tackle the difficult 
problem of establishing priorities. The assumptions on which the Com- 
mission bases its recommendations are realistic, and the Commission’s 
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priority rating system (combining the economic effect of investment with 
a measure of the social need for improvement) is ingenious and a step 
forward in this difficult field. 

The report contains many details of interest to any worker concerned 
with the evaluation of land improvement projects, and an English trans. 
lation of the report would deserve wide distribution. 


D. GROENVELD 
International Bank for 
Reconstruction and Finance 


Econometric Analysis For Public Policy, Karl A. Fox. Ames: Iowa State 
College Press, 1958. Pp. xi, 288. $4.50. 


For persons interested in a general approach to the construction and 
application of economic models in agriculture this book offers a wealth 
of material. Although most of the material has been published previously 
in other forms it is here arranged in a continuous pattern which takes the 
reader through a discussion of model building and commodity demand 
and supply analyses, to the application of empirical results in problems 
of economic policy. The footnotes presented throughout the book should 
be regarded as an integral part of the text since they contribute to the 
rigor and clarity of the arguments. 

The wide variety of topics—ranging from techniques of model construc- 
tion, comparison of single equation and multiple equation systems, empit- 
cal results from demand and supply analysis, models to estimate geo- 
graphical price differentials, the application of economic models in ap- 
praising foreign trade and price support policies, plus a fairly complete 
review of the historical development of statistical demand analyses- 
should give the book wide usage as a supplemental textbook for courses 
in agricultural prices or policy. 

Since much of the content has been previously evaluated the author has 
had considerable opportunity to benefit from past suggestions. Yet sev- 
eral weaknesses still appear. At times his choices of statistical techniques, 
to paraphrase one of his footnotes, “show laudable intent but do not guar- 
antee accomplishment.” On page 14 he states that “serial correlation in 
the residuals is a danger signal, but it can usually be reduced by trans- 
forming the original variables to first differences.” This is a very dangerous 
assumption to make and not a general practice to be followed. It may wel 
result in no improvement in, and a possible worsening of, the estimated 
parameters. One may also question (p. 14) whether the use of first differ- 
ences when multicollinearity is present results in improved estimates of 
the parameters. A great deal of investigation remains to be done in this 
area before we can accept or reject such a procedure. The Durbin-Watson 
test for testing serial correlation in an unknown random sequence would 
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probably be more appropriate than the von Neumann ratio test which the 
author has chosen to use, and which is applicable in testing an observed 
random sequence. Additional clarification is desirable for the paragraph 
on the bottom of page 180 in which it is stated that a “small standard 
error of estimate requires high correlation between price and the inde- 
ndent variables and relatively small variability in the price itself.” The 
conclusions drawn from this statement re Table 6.8 are questionable. 

The preface suggests that diagrams are used so that readers may visual- 
ize the array of economic forces involved in price determination for par- 
ticular products. Yet many of the apparent price determinants in the dia- 
grams are negated by the arguments of the text, and rather than models 
involving the variables included in the diagrams very naive models are 
used in the estimation process. This procedure also seems inconsistent 
with the statement on page 154 that “a useful model must . . . include all 
of the relationships and variables which are important enough to affect 
the ranking of the alternative policies under consideration.” It would 
appear that the author has reduced his flow diagrams to simple models by 
including variables on the basis of a priori judgments rather than as a 
result of statistical estimation and testing procedures. In Chapter 10 the 
author sets up demand and supply functions for the spatial equilibrium 
model in which “livestock prices and production are treated as mutually 
dependent variables.” Yet the solutions of these equations are those gained 
from the single equation fits of Chapters 2 and 3 where they are not 
treated as mutually dependent variables. Also in the chapters on spatial 
equilibrium it would enlighten the reader if the effects of government re- 
leases of feed grains were considered in more detail. The text implies that 
government stocks are included in total stocks and that a movement from 
government stocks has the same price effect as does current production 
not entering CCC hands. 

Fox does an excellent job in pointing out the necessity for considering 
errors of measurement in statistical data and his years of close contact 
with agencies which gather and use such data give him a rather unique 
insight into the types and magnitudes of such errors. 

In summary the book is a welcome addition to the field of applied econ- 
ometrics and one of the few references available where an appraisal of 
econometric techniques in public policy has been made. It is written in a 
style that invites all agricultural economists to read it without feeling 
that formal courses in statistics or econometrics are necessary prerequi- 
sites. It is to be hoped that further developments in this area, such as Fox 
suggests in his closing chapter, will soon be forthcoming and useful for 
policy purposes. 


WILLIAM A. CROMARTY 
Michigan State University 
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Nutritional and Economic Aspects of Feed Utilization by Dairy Cows, : 
C. R. Hoglund, G. L. Johnson, C. A. Lassiter, and L. D. McGilliard | 


(Eds.). Ames: Iowa State College Press, 1959. Pp. x, 287. $3.95. 


This book is a compilation of papers presented at a conference of scien- | 


tists working on nutritional and economic aspects of feed utilization by 


dairy cows. The conference was made up largely of members of the North | 


Central Regional Farm Management Research Committee and the North 


Central Regional Dairy Research Committee. The papers presented at the | 


conference are divided into five general sections. The first section is con- 


cerned with some of the over-all problems in economic, agronomic, and 


nutritional studies of feed utilization. The second part focuses attention 
upon the adequacy of dairy input-output research data from the stand. 
point of research scientists in economics and dairying. Part three is con- 
cerned largely with fundamental feed concepts and places emphasis upon 
problems of control and measurement of inputs. Part four consists of a 
discussion of statistical, economic, and nutritional problems involved in 
the design of dairy feeding experiments. The fifth part is empirical in 


character. It presents some applications of available research information 


to the solution of problems encountered by dairymen. 


The book makes a strong plea for additional cooperative research | 


among disciplines. Emphasis is placed upon current knowledge of nuti- 
tion and the inadequacy of existing data for measurement of phenomem 
of interest to scientists and to farmers. The economists emphasize the need 
for more rigor in economic analysis as a basis for guiding farmer decisions 


They point out the necessity for better estimates of production functions | 


in order to obtain more accurate economic analyses. They especially argue 
for more multivariate analysis in nutritional research. 


The dairy and plant scientists emphasize the plethora of variables that | 


are related to feed utilization. Special attention is called to variatio 


among cows, to problems of estimating productive capacity, to problems | 


of controlling the influence of cow environment, and to problems of est: 


mation of input-output relations for the multiplicity of feeds used by 


dairymen. 


Several disciplines were represented at this conference and difference | 
in terminology and orientation in research are obvious in reading te} 
book. For example, the concept of efficiency has different meanings t)| 
research workers in the different disciplines. Yet, this was one of the F 
reasons for the conference and a greater appreciation of the concepts | 
problems, and techniques of these disciplines is sure to result from the F 
conference. The papers recorded in this book should go a long way toward} 
convincing research workers in the different disciplines that they at} 


basically interested in the same things. 
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It is futile to hope to study all of the variables involved in dairy nutri- 
tion. Any experiment can be expected to yield information pertaining to 
only a small part of the total problem. Some means of classifying various 
feeds into relatively homogeneous groups is essential for most effective or- 
ganization and use of knowledge in this area. Obviously, this calls for 
more than running feed through cows and observing the results. The 
papers presented in this book really point up the need for more informa- 
tion concerning the physiology of the cow and the chemistry and physics 
of nutrition as well as the need for additional applied research in dairy- 
ing. 

it is regrettable that the participants of the conference did not devote 
some time to the development of a program of research for the future. 
The papers emphasized the need for a team approach to research; yet the 
participants apparently did not develop an organized program of research 
directed to the major problems confronting the dairy industry. In fact, 
there is no evidence from the book itself that there was any general agree- 
ment concerning what the major problems confronting the dairy industry 
are. It is hoped that an effort will be made to get general agreement on 
the major problems confronting dairymen from the standpoint of the var- 
ious disciplines and some commitment to systematically attack these 
problems. 

Since this conference was concerned primarily with concepts and meas- 
urement, one is puzzled by the fact that the book contains essentially no 
reference to the problems involved in the selection of the form of func- 
tional relation between variables. Much of the published research by pro- 
duction economists working on dairy problems has been concerned with 
the choice of functional form. It is surprising, therefore, that this topic 
was not discussed in a conference involving agronomists, dairy scientists, 
statisticians, and economists. 

Another problem area which was largely omitted at the conference con- 
cerns the magnitude of the problem under consideration. Nowhere in the 
book is there an analysis of the costs and returns involved in varying the 
rations of individual cows. Before many resources are allocated to refine- 
ments in estimation of production functions, it may be well to stop and ask 
how much difference would be required in the costs of the dairy rations 
in order to compensate the farmer with a reasonable return for the addi- 
tional resources involved on his part. 

The problems posed in this book are interesting and challenging to 
those interested in quantitative research. The authors have dwelt in great 
detail on the problems involved in achieving perfection in research under- 
takings. We should inquire, however, concerning whether the attainment 

of perfection in any area represents the most efficient use of research re- 
sources, Are we in danger as economists of becoming so imbued with 


] 
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incremental returns that we are likely to overlook the large gains to be 
achieved through more nebulous changes in the organizational structure 
of agriculture? 
C, E. BisHop 
North Carolina State College 


Expectations, Uncertainty, and Business Behavior, Mary Jean Bowman 
(Ed.). New York: Social Science Research Council, 1958. Pp. 202. $2.00, 


This volume presents papers from a conference held at Carnegie Insti- 
tute of Technology, October 27-29, 1955. Although the discipline of eco. 
nomics provides the frame of reference for the majority of the contribu- 
tions, a certain amount of balance is provided by papers drawing concepts 
from the fields of mathematical probability, statistical decision theory, 
psychology, and sociology. 

The papers in Part I deal principally with abstractions concerning the 
structure of expectations. Georgescu-Roegen’s paper (The Nature of Expec- 
tation and Uncertainty) presents the various probability concepts and, 
for purposes of analysis, brings these together in a map of expectations 
with one pole representing absolute impossibility and the other absolute 
certainty. Readers familiar with Shackle’s earlier work will find little new 
in his paper, “Expectation and Liquidity.” 

The second group of papers includes an interesting contribution by 
Simon in which he distinguishes between programmed and nonpro- 
grammed decision-making. It is pointed out that what the psychologist 
refers to as “habitual behavior” is roughly equivalent to what the econo- 
mist regards as a “rational decision process” or programmed behavior. 
Nonprogrammed decisions are made in situations where the alternatives 
of choice are not given in advance, but must be discovered. The papers 
by Katona (Business Expectations in the Framework of Psychological Eco- 
nomics) and Meredith (The Surprise Function and the Epistemic Theory 
of Expectations) start with learning theory. Meredith views expectation as 
a continuous state of mind rather than a state occurring only at certain 
times under certain circumstances. Meredith takes issue with the percep- 
tion of economic behavior as being guided by rational analysis of external 
events and suggests the importance of direction by flows of internal events, 
called “moduli.” A paper by Henry (Personality Factors in Managerial 

Reaction to Uncertainty) is psychoanalytic in approach while Lauterbach 
(Social Factors in Business Uncertainty) stresses the influence of the cul- 
tural setting on expectations. For example, it is advanced that the Ameri- 
can culture tends to generate optimism, in contrast to other settings. 

The Part III papers have considerably more empirical content, but ia 
general have well-developed theoretical frames of reference. Included are 
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three papers relating to specific industries. Mack’s paper on materials 
buying in the leather and shoe industry treats forecasting in a situation 
characterized by a competitive market structure; the contribution of Peck 
(Marginal Analysis and the Explanation of Business Behavior under Un- 
certainty: A Case Study of Inventory-Output Behavior in the Aluminum 
Industry) is an analysis in a monopolistic market structure; and finally, 
Brems treats a problem in oligopoly (Response Lags and Nonprice Com- 
petition with Special Reference to the Automobile Industry). The first 
two papers in this group are essentially developments of inventory de- 
cision-making models which might be classed, following Simon, as “pro- 
grammed” decisions. Brems assumes that the oligopolist has two devices 
by which he may meet competition: price, and product improvement. By 
using the method of comparative statics, he concludes that the response 
to quality improvement on the part of a rival is slower than the response 
to price reduction. 

The final group of papers deals principally with aggregate phenomena. 
The distinction between the objective of analysis and that of forecasting 
accuracy are clearly defined in the first three papers of this section. Both 
the papers by Modigliani and Cohen (The Significance and Uses of Ex 
Ante Data) and that by Eisner (Expectations, Plans, and Capital Expendi- 
tures: A Synthesis of Ex Post and Ex Ante Data) are outgrowths of the 
Study of Expectations and Economic Fluctuations financed by the Merrill 
Foundation. The Modigliani-Cohen paper is one of the most systematic 
and lucid ones in this volume. After a simple classification of firm models, 
a dynamic model is developed which might be termed a modified cer- 
tainty model. It assumes that many relevant aspects of anticipatory and 
planning activities may be described as single-valued, with the entrepre- 
neurs recognizing that these plans may require modification as additional 
information becomes available. A paper by Friend evaluates the useful- 
ness of surveys of expectations concerning investment, sales, and inven- 
tories. A final paper by Darcovich (Evaluation of Some Naive Expectation 
Models for Agricultural Yields and Prices) reviews an area well known to 
agricultural economists. 

The principal value of this volume to agricultural economists is that of 
gaining additional insights into an area of study which, in general, we 
have approached via the discipline of economics. In this connection the 
paper by Meredith with its psychological orientation is to be recom- 
mended. Perhaps the paper most suggestive as a framework for empirical 
work in agricultural economics is that of Modigliani and Cohen, while the 
most general framework for analysis is provided by Simon. 


R, SwANSON 
University of Illinois 
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Economics of American Forestry, Albert C. Worrell. New York: John 
Wiley and Sons, 1959. Pp. x, 441. $9.75. 


It is recognized by many economists that economic analysis has not 
been applied as rigorously to problems in forestry as in other activities, 
Most of the discussions in forest economics have centered around descri 
tion of economic phenomena and very little on analysis of the relationships 
of the phenomena observed. The objectives of this book of 23 chapters are 
to “furnish the tools and techniques of analysis for investigating the eco- 
nomic relationships which exist in forestry” and to give a complete cover- 
age of the economic environment within which forestry operates. The 
author achieved these objectives in varying degrees, but came much closer 
in achieving the latter objective. 

With respect to furnishing the tools and techniques, the author falls 
somewhat short because of the rather elementary and incomplete kit of 
concepts used. After two chapters of introduction, the author uses two 
more chapters on a few elementary but basic concepts. Following a de- 
scription of the current consumption of forest products and services, a 
chapter is devoted to consumer demand dealing almost entirely with 
price elasticity and causes of changes in demand. No attention is given 
to how the demand curve is derived or relating price elasticity with in- 
come elasticity and elasticity of substitution. Since forestry comprises 
many products and services which compete with other products and serv- 
ices, a good discussion of the concept of cross elasticity and its uses would 
be a valuable addition. After digressing for a few chapters, the author 
devotes a chapter to demand for wood as a raw material, pointing out that 
this is almost entirely a derived demand. If the objective is to furnish 
tools and techniques of analysis, then it would have been appropriate to 
explain and demonstrate more fully how all the available or common tools 
in economics can be used to analyze the relationships. 

The chapter on supply is woefully inadequate and comes before the 
chapter on production economics which underlies the supply decisions. 
Discussions cover in a very elementary way only market supply and 
short-run and long-run supply, along with changes in supply. It would 
have been appropriate to show these relationships graphically and to dis 
cuss the short-run and long-run cost curves, pointing out possible econ- 
omies and diseconomies to scale. 

The discussion of production economics could have been expanded 
to be more comprehensive, especially since the body of production theory 
has been well formulated. Since elementary models of production theory 
have proved to be so useful in economic analysis the reviewer wishes the 
author had made this discussion more complete. In this regard it would 
have been instructive to show how production relationships give rise t0 
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the supply function of products and to demand for inputs in forestry. 

The chapter on growing forest products is very well done, covering 
supply responses, risk and uncertainty, optimum rotation length and 
amount of growing stock, and input-output analysis over time (com- 
pounding-discounting process). The compounding-discounting procedure, 
admittedly very useful, has traditionally been the most important tool in 
economic analysis of forestry, and it is refreshing to see that other con- 
cepts are being considered and their application examined. 

After three chapters of a general descriptive nature on land, capital, and 
labor in forestry, the author discusses briefly the marketing of forest prod- 
ucts and in the following chapter describes some aspects of the forces 
affecting prices. The chapter on social and private costs and benefits 
would have been more helpful if, instead of being in general terms, it had 
included more analytical models and procedures in estimating these costs. 

A very interesting and worthwhile chapter on unpriced forest products 
and services is included. Many economists not closely connected with 
forestry often forget the great value that comes from forestry in this 
form. Recreation, wildlife, flood prevention, etc. may be considered as 
approaching a joint-product relationship with wood. If a value of these 
could be estimated, it would amount to a staggering sum. 

The chapter on future demand for forest products and services is a 
comparative summary of estimates compiled in Timber Resource Review, 
Americas Demand for Wood and the U. S. Department of Commerce 
report, Pulp, Paper, and Board Supply-Demand. The data presented from 
the Timber Resource Review on the ownership of forestry enterprises and 
lands indicate that nearly three-fourths of all commercial forests are 
privately owned and nearly three-fifths of all commercial forests are in 
holdings of 5,000 acres or less, which give rise to many economic problems 
in forestry. After a short presentation on the relationship of government 
to forestry, the author concludes the book with a brief summary of the 
economic problems that probably will remain to be major ones for some 
time to come. 

From the standpoint of over-all organization, considerable improvement 
could have been made. For example, three chapters on other topics were 
inserted between two chapters dealing with demand, and three chapters 
separated the chapters dealing with supply. The reviewer is fully aware, 
however, that because of interrelationship of complex concepts, a neat 
logical organization can not always be had. 

In spite of the shortcomings of this book, it is by far the best book 
available covering the entire scope of economic problems of forestry. 
It would make a very fine text for an introductory course in economics 
of forestry. While the book is somewhat short on the analytical tools 
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available to the economist, it does provide a good description of the 
forestry problems as related to some of the more elementary economic 
concepts. 
Joun C. RepMan 
University of Kentucky 


The Keynesian Theory of Economic Development, Kenneth K. Kurihara, 
New York: Columbia University Press, 1959. Pp. 219. $5.50. 


Precursors of this study are the Harrod and Domar analyses that con- 
sider requirements for full employment growth in an advanced economy, 
Like Harrod and Domar, Kurihara compares income growth on the 
demand side (having to do with savings) with growth on the supply side 
(having to do with productive capacity). He has done a good job of modi- 
fying the Harrod-Domar assumptions so as to make them applicable to 
an underdeveloped economy. 

In the concern by Harrod and Domar that investment demand may 
not increase fast enough to achieve full employment in view of con- 
tinuous growth, a relevant condition is: The percentage rate of growth 
of full employment income (and of required investment demand) equals 
the propensity to save times the productivity of investment. Kurihara uses 
a similar equation as a point of departure for discussing how to speed up 
income growth. In contrast to his precursors, he is concerned with how 
to increase savings and productivity of investment. He assumes that 
disguised unemployment due to lack of capital is more of a problem 
than Keynesian cyclical unemployment. 

Within this framework, Chapter IV explores the capital accumula 
tion route to growth. A distinction is made between savings and the 
ability to produce investment goods, inasmuch as “non-consumption does 
not necessarily carry with it the implication that it thereby releases just 
the kind of human and material resources which can be used to produce 
capital goods” (page 57). According to Kurihara, slow capital accumuls- 
tion is itself a reason for low productivity of investment. In light of low 
savings ratios and low productivity of investment, he admonishes under- 
developed countries to choose additions to plant and equipment carefully. 
Chapter V, “The Technological Role in Economic Development,” cor 
tains an analysis of non-neutral technological changes. One possibility 
that is emphasized is that adoption of capital intensive techniques may 
lower rather than raise the capital-output ratio. There are later chapter 


on the distribution of income, monetary policy, fiscal policy and foreign | 


trade. While some new ideas are introduced, the general method of 
analysis tends to be the same as in earlier chapters—as indicated by a cot- 
clusion that “the realization and maintenance of equilibrium growth with 
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full employment but without internal inflation and external imbalance 
requires that the rate of growth of effective demand and the rate of 
growth of productive capacity be brought into equality with each other” 
(page 183). 

The chief contribution of this book may be in tracing mechanical rela- 
tions between aggregate variables as growth occurs. It is written lucidly, 
especially considering the technical level of some of the subject matter. 
Though it is filled with formulas, they are not algebraically difficult and 
are usually fully explained. Another feature lending value to students is 
that perhaps a third of the text consists of comparisons with views of 
other authors. 

Kurihara’s analysis is influenced by some definite stands he takes on 
how best to pursue growth. For him, “accumulation of capital is the key” 
(page 54). He favors industrialization and is opposed to balanced growth 
doctrines. Institutional and attitudinal barriers need little attention, since 
“economic progress carries with it a tendency to break down all these 
social barriers” (page 200). Macro-economic analysis, not micro analysis, 
is the more useful in development planning. 

Development is made to seem simpler than many other writings would 
suggest. Partly, this is due to the author’s sureness on stands referred to 
in the preceding paragraph. Too, it may be because the analysis is not 
directed at strong measures required for the rapid growth underdeveloped 
countries want. In a numerical example on page 45, the target rate of 
growth of labor productivity for an advanced economy is shown to be 
4 per cent per year, whereas the target rate for the underdeveloped 
country trying to become advanced is % per cent per year. Surely, the 
aspirations of Asian and other nations are for something better, and the 
likelihood is high of totalitarian attempts at growth if this is the best 
a Western way offers. If the main point of the growth problem for under- 
developed areas is how to start a process of really substantial increases 
in income, the analyst’s job is to try to show what is necessary to achieve 
high growth rates. Then avoidance of breaking-point stress may be central 
in choosing alternatives. To illustrate, suppose the limit is reached on 
every device that will permit greater industrialization—such as savings 
through high taxes, forced saving through inflation, saving associated with 
inequality of income, foreign borrowing and foreign investment. The rate 
of industrialization might still not be very great. Even if one accepts the 
belief that industrialization breaks down the social barriers to growth, 
other measures would have to be tried. 

Finally, some will think that the generality of the book limits its use- 
fulness—notwithstanding its claim to be operational. Little advice is given 
on the timing and composition of investment for industrialization. Some 
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writers feel these matters are crucial. They must at any rate be a main 
concern of development programmers after the magnitude of total effort 
is decided. 

This book makes a contribution at the formal level. The present review 
has tried to point out that it alone is not a primer on how to achieve 
development. 


G. S. ToLLEy 
North Carolina State College 


Possibilities of Economic Progress, A. J. Youngson. New York: Cambridge 
University Press, 1959. Pp. x, 324. $6.00. 


This unusual study, “. . . chiefly an essay in comparative history, con- 
centrating upon the specifically economic factors and dealing particularly 
with investment” (p. ix), is an interesting blend of ideas from the twin 
areas of economic history and economic thought. Youngson’s analysis 
of economic progress has much of value to offer the historian and the 
theorist, and yet is likely to meet with the wholehearted approval of 
neither. The historian almost certainly will object to the heavy emphasis 
upon investment, especially since Youngson states that the object of his 
book “. . . is to compare different historical experiences of economic prog- 
ress so as to try to discover whether or not they possess any important 
causative factors in common” (p. 88). The theorist will find that little 
has been added to what he already knew about economic development, 
since the historical evidence presented by Youngson is much too thin to 
support any given variable as the sine qua non of economic growth. 

Part I, which is concerned with “The Nature and Conditions of Eco- 
nomic Progress,” begins with a lengthy discourse on the difficulties in- 
volved in any attempt to define and measure progress. Youngson then 
analyzes the “traditional view” of progress found in Petty, Smith, Steuart, 
Mill, and Marshall, which holds growth to be the product of the munif- 
icence of nature (particularly in regard to cheap means of transport) and 
the “drift toward massive production” (chiefly the result of economies 
of scale). He next argues that capital accumulation and investment 
decision-making appear to be the strategic factors upon which the theorist 
is forced to concentrate, if he is to learn how economic development be- 
gins and why acceleration takes place. In a somewhat extended discussion 
of the motives which underlie investment decisions, Youngson leans heav- 
ily upon the theoretical contributions of Robertson, Hicks, and Harrod. 
From this there emerges the idea that innovations and inventions (par- 
ticularly those which lead to further avenues for investment) must be 
credited with much of the economic development which has taken place. 
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And, since inventions and innovations cannot lead to fruitful results in the 
absence of a talented supply of entrepreneurs, Youngson assigns a position 
of “first-rate importance” to adequate supplies of enterprise. It is in this 
general setting, then, that the case examples selected for analysis are to be 
contrasted and compared. 

Part II contains, in addition to a brief note on the comparative method, 
the “Four Cases of Economic Progress,” namely: Great Britain, 1750- 
1800; Sweden, 1850-1880; Denmark, 1865-1900; and the Southern United 
States, 1929-1954. The first two were selected, the reader is told, as 
standard examples of highly successful European development. Denmark 
was chosen because of its similarity to many present-day underdeveloped 
economies in size and population, with a predominantly agricultural base 
upon which to seek development. Youngson chose to include the Southern 
United States because of its comparatively late development and because 
there exists a wealth of statistics and “well-informed contemporary ob- 
servation” on changes which took place within the region. 

The third, and final, part of this book is a brief two-chapter examina- 
tion of “The Past and the Present,” in which Youngson compares and 
generalizes upon the case studies, and offers policy recommendations to 
nations currently seeking development. The case studies, he avers, clearly 
demonstrate the importance of international trade (interregional trade, 
in the case of the South), agricultural reform, and the mutual interde- 
pendence of agr‘culture and industry. To foreign capital, change and 
movement of population, “long period growth investment,” political tran- 
quility, and the emergence of unusual opportunities for growth, he assigns 
secondary values. Countries seeking development, he concludes, should 
attempt: (1) to extend contacts with overseas markets and producers; (2) 
to direct more effort toward the “general conditions and equipment of 
economic life” and less toward specific projects and plans; (3) to gain the 
returns which accrue from agricultural reform; and (4) to create a “more 
tolerant and flexible social system . . . more sympathetic to economic 
progress.” 

Two major criticisms can be made of this study. The first, as noted 
above, rests with the failure of the historical evidence to sustain Young- 
son’s choice of the factors upon which he places his stamp of approval 
as mainsprings of development in all four cases. In this connection, the 
wide disparities in time and space, as well as in the stages from which 
development began, render it much more probable that each of these 
instances of development embraced its own unique combination of growth 
variables, no one or several of which may be taken as dominant or inde- 
pendent, and the mixture of which cannot be expected again to recur. 
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In this way, we are led to the second criticism, which concerns the ad. 
visability of attempting to draw policy conclusions from such an analysis, 
Youngson ignores his own warning that “. . . the past cannot teach the 
present what to do.” He should add, perhaps, that Western experience 
may be a poor guide to those with a completely different heritage. 

I, JAMEs Jr. 


Southern Methodist University 
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JOHN GIFFIN THOMPSON 1873-1959 


graduated from Wooster College in 1900. A scholarship and a fellowship at 

the University of Chicago, 1902-04 enabled him to pursue graduate work in 
economics and history. This he continued at the University of Wisconsin, where 
he received his Ph.D. in 1907. His thesis, “The Rise and Decline of the Wheat 
Growing Industry in Wisconsin,” is published as Bulletin No. 292, University 
of Wisconsin Economic and Political Science Series, Vol. 6, No. 2, pp. 295-544. 
It is a thorough and well-written analysis of this important phase of Wisconsin 
farming. In it he acknowledges the help of Professors Henry C. Taylor and 
Frederick J. Turner. 

Dr. Thompson then became Instructor in Economics at the University of 
Illinois, resigning in 1917 to continue research on his own. The writer became 
acquainted with him during 1918-21, when he taught a Sunday-school class 
of about twenty-five young adults, many of them on the staff of the University 
of Illinois. The breadth of his knowledge, the thoroughness of his preparation, 
the depth of his thinking, and the kindliness of his manner left a lasting impres- 
sion on the members of this class. 

About 1921 Dr. and Mrs, Thompson moved to Washington, where he con- 
tinued his research at the Library of Congress. President W. F. Handschin, a 
former student of Dr. Thompson’s, asked him to present a paper at the annual 
meeting of the American Farm Economic Association in 1921. This paper, “The 
Cityward Movement of Population,” (J.F.E. IV:65-79, April 1922) shows the 
same thoroughness and high quality as his previous work. 

His book, Urbanization; Its Effect on Government and Society, was pub- 
lished in 1927. Its 683 pages first summarize the work of the Greeks, the 
Romans, the Physiocrats, and modern writers on this subject. Then follow chap- 
ters on the effects of urbanization on civil liberty, economic freedom, democ- 
racy, political knowledge, political inventiveness, political activity, leadership 
in en purity, efficiency of government, health, physique, morals, religion, 
and preparedness for war. He concluded after thorough analysis that the indict- 
ment against the cityward movement was not valid. Numerous short articles by 
Dr. Thompson on current topics appeared in important dailies, oe the 
New York Times. But he never wrote without first investigating his subject 
thoroughly. His clippings and notes on alcoholic liquors alone filled several files 
and covered their use, effects, and regulation from earliest colonial times to the 
present. 

In Washington he continued his active church work. For many years he 
taught the Adult Bible Class at the Metropolitan Presbyterian Church, In the 
last few years he was handicapped by poor eyesight and failing health. 

Dr. Thompson was always of a retiring nature, living modestly and working 
diligently in the search of truth; one who “dealt justly, loved mercy, and walked 
humbly with his God” (Micah 6:8). It is good to have known him. 

EMIL RAUCHENSTEIN 


Jc G. THOMPSON was born on a farm near Cambridge, Ohio, He 
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NEWS NOTES 


GrorcE ABsHIER, formerly Extension Economist at North Carolina State Col. 
lege, has accepted an appointment as Extension Economist at Oklahoma 
State University. 

J. Dawson AHALT resigned from the Farm Economics Research Division, ARS, 
in July. 

Ronaxp O. Arngs, formerly of Rutgers University, has joined the Washington 
staff of the Farm Economics Research Division, ARS, where he will work 
on program analysis. 

RaLpH ALTMAN left the Division of Agricultural Economics, AMS, to take a 
position with Rural Electrification Administration on July 27. 

Gorpon R. ANDERSON, of the Agricultural Economics staff at Michigan State 
University, was appointed a Research Associate in the Department of Agi- 
cultural Economics and Farm Management at the University of Manitoba 
on July 1. 


RayMonp L. ANDERSON, Farm Economics Research Division, ARS, has trans. | 


ferred from Madison, Wisconsin, to Fort Collins, Colorado. 

ApDLAI ARNOLD is taking a year’s leave of absence from the staff of the Univer. 
sity of Arkansas for graduate study at Oklahoma State University, begin- 
ning September 1. 


Frank T. BacuMura has resigned from Vanderbilt University to accept a grant | 


as Fulbright Professor, Escuela de Estudios Economicos Latinoamericanos 
para Graduados, The University of Chile. 

RosBertT O. BAusMAN retired from the Farm Economics Research Division, ARS, 
in August and returned to his home in Newark, Delaware. 

LyLE BENDER has resigned his position as Extension Economist at South Da 
kota State College to accept a position as Associate Director of Extension, 
University of Nevada. 

E. R. Bere has joined the staff of the Fats and Oils Division, Foreign Agricul. 


tural Service, Washington, D.C. He was formerly on the University of Ili 


nois staff. 
Don BiccE, formerly County Agricultural Extension Agent at Goodland, Kan- 


sas, has joined the staff of Kansas State University as Instructor and wil [ 


be a trainee in the economic information program. 

Joun Biackmore is returning from his post with the Food and Agriculture 
Organization in Rome to assume Chairmanship of the Department of Agi 
cultural Economics and Farm Management at the University of Mass: 
chusetts. 

RansoM BLAKELEY has taken a position as Extension Marketing Specialist at 
Cornell University working on labor and equipment efficiency with mar- 
keting firms. 

James R. Bowrnc, of the University of New Hampshire, spent several weels 


last summer in the Market Organization and Costs Branch, AMS, preparing | 


a special report on the American food marketing system for use by the 
Economic Commission for Asia and the Far East. 


Harvey M. Brewer, of the field staff of the Agricultural Estimates Division, [ 


AMS, has been reassigned from Phoenix, Arizona, to Sacramento, Cali 
fornia. 
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News NOTEs 


Emory Brown, Associate Professor of Extension Studies, returned to Pennsyl- 
vania State University on October 1, following a year’s leave of absence 
as a staff member of the Center for Advanced Study in Agricultural Exten- 
sion at the University of Wisconsin, 

W. D. BuppEMEIER, University of Illinois, has accepted a two-year assignment 
as farm management adviser at the Government Agricultural College at 
Kanpur, U. P., India. He will also serve as group leader for the Illinois 
agricultural participants in the ICA program. 

KerrH O. CAMPBELL, of the University of Sydney, Australia, is Visiting Pro- 
fessor of Agricultural Economics at the University of Illinois during the 
first semester, 1959-1960. 

Date H. Cantey is now Cooperative Agent of the Market Organization and 
Cost Branch, AMS, for Southern dairy marketing research and is sta- 
tioned at Experiment, Georgia. 

]. RayMOND CARPENTER, a recent graduate of Cornell University, has joined the 
Washington staff of the Farm Economics Research Division, ARS, to work 
on the Potomac River Survey, specializing in the use of airphoto analysis 
techniques. 

GrorcE CasLer has taken a position as Farm Management Extension Specialist 
at Cornell University. 

James H. Copp, Assistant Professor of the Department of Agricultural Econom- 
ics and Rural Sociology at Pennsylvania State University, was recently 
appointed Secretary-Treasurer of the Rural Sociological Society. 

Ernesto Cuesta, of Havana, Cuba, is spending the academic year 1959/60 
at the Food Research Institute of Stanford University as a Rockefeller 
Fellow. He is on leave from the Economic Commission of Latin America, 
which he has represented in Mexico for the past five years. 

Q. Francis DALLAVALLE transferred in June from the Agricultural Marketing 
Service to the Farm Economics Research Division, ARS, where he will 
work with problems of farm credit, specifically with farm mortgages. 

Lynn H. Davis, Assistant Professor at Utah State University, has returned to 
the Agricultural Economics Department at Logan after completing formal 
classwork for a Ph.D. at Oregon State College. 

Ritey §. Doucan, Extension Specialist in Agricultural Policy, was promoted 
from Assistant Professor to Associate Professor in the Department of 
Agricultural Economics and Rural Sociology at the Ohio State University. 

Louis J. Ducorr, Farm Population and Rural Life Branch of Agricultural Eco- 
nomics Division, AMS, has taken a one-year assignment with the United 
Nations in Mexico City. 

Rottin Duspon, formerly of the Department of Agricultural Economics at 
Purdue University, is now director of marketing research for the American 
Scientific Laboratories at Madison, Wisconsin. 

Harotp J. Ecker has resigned as Instructor in the Department of Agricultural 
Economics and Rural Sociology at the Ohio State University to accept a 
position at Michigan State University. 

CLaRENCE Epmonps, who recently completed the requirements for the Ph.D. 
degree at Iowa State University, has joined the staff at the University of 
Arizona as Extension Economist. 

Van E. Errex, formerly with the Foreign Agricultural Service, has joined the 

staff of the Farm Economics Research Division, ARS, where he will work 

on farm credit problems. 
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Lippert S. Ex.is has taken a leave of absence from the University of Arkansas 
to accept a position as Agricultural Economics Advisor with the Interna. 
tional Cooperation Administration mission in Ankara, Turkey. 

G. M. ENGLAND has been promoted to the rank of Associate Professor at the 
University of Illinois. 

GrorcE M. FERRELL, of the Agricultural Estimates Division, AMS, has trans. 
ferred from the Agricultural Price Statistics Branch to the Research and 
Development Staff. 

Dacma L. Fioyp, formerly in charge of the Georgia office of the Agricultural 
Estimates Division, AMS, died on May 12, 1959. He had retired from 
active duty on December 31, 1955. 

Joun R. FRANZMANN joined the Agricultural Economics Branch, Tennessee 
Valley Authority, as an Agricultural Economist on October 19. His activi- 
ties will emphasize research in the marketing of fertilizers. 

GrorcE R. FurHey was recently promoted to Research Associate at Pennsyl- 
vania State University where he will do research in farm management. 

WiLu1aM W. Ga.iimore has joined the staff of Market Organization and Costs 
Branch, AMS, to conduct work in poultry marketing research. He will be 
stationed at Raleigh, North Carolina. 

J. C. Gitson, Associate Professor in Agricultural Economics, University of Mani- 
toba, instructed at a summer school course in Farm Management for 
agricultural extension workers held at the University of Saskatchewan 
during July and August. 

Rocer W. Gray, of Stanford University, has been elected Vice-President and 
Editor of the Western Farm Economics Association. 

PHOEBE GREENLEAF of Pennsylvania State University, RIcHARD SuTTor of the 
University of South Dakota and Donnie Fatts of Virginia Polytechnic 
Institute were employed as student trainees last summer by the Market 
Organization and Costs Branch, AMS. 

Wane F. Grecory, Agricultural Research Service (stationed at Alabama Poly- 
technic Institute), was granted twelve months’ extension, effective July 1, 
of his leave of absence for assignment in Chile with the Department of 
Economics, University of Chicago. 

Zv1 GrILICHES is on a one-year leave of absence from the University of Chicago 
as Research Associate at the National Bureau of Economic Research. 

Frank T. Hapy, Agricultural Research Service, has been transferred from the 
University of Minnesota to the University of Florida. 

RicHarp J. Hammonp, formerly official historian of United Kingdom Food 
Policy in World War II, has been appointed Acting Economist and Acting 
Professor in the Food Research Institute of Stanford University. 

H. W. Hannan, University of Illinois, began a four-months assignment on 
August 1 as special adviser to the administrator in organizing the new Utter 
Pradesh Agricultural University located on the Terai State Farm. This new 
university is the first in India to be patterned after the U.S. land-grant type 
institution. 

Vernon L, Harness resigned as Assistant Agricultural Economist at Alabama 
Polytechnic Institute to join the Washington staff of the Foreign Agricul- 
tural Service in September. 

Loyat M. Hartman has accepted a position at Colorado State University start- 
ing January, 1960. 
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Jor HavLIcex joined the Agricultural Economics Branch, Tennessee Valley 
Authority, as an Agricultural Economist on October 19. 

osepH C, HEADLEY, who recently completed requirements for the Ph.D. 
degree at Purdue University, has joined the staff of the University of 
California at Davis. 

Ear O. Heapy, Professor of Economics at Iowa State University and Execu- 
tive Director of the Center for Agricultural and Economic Adjustment, 
spent August and September in India under a grant from the Rockefeller 
Foundation. He studied graduate training programs in both agricultural 
and general economics there to determine the desirability of setting up a 
complementary program for training Indian graduate students in agricul- 
tural economics at Iowa State University. 

CLaRENCE J. Hern has joined the Washington staff of the Farm Economics 
Research Division, ARS, where he will work on farm taxation and rural 
government problems. He spent the last year at the pagers | of West 
Virginia as Professor of Political Science. Previously, he had been with 
the Governmental Research Center of the University of Kansas, 

RicHARD J, HERDER has been appointed Instructor at Kansas State University 
and will devote his time to grain marketing research. He comes from the 
University of Minnesota. 

T. A. HizronyMus has been promoted to the rank of Professor at the Univer- 
sity of Illinois, 

Pau H. Hoepner has been appointed Assistant Professor at Virginia Poly- 
technic Institute. He was formerly an Instructor at the University of Min- 
nesota. 

Witt1am Davip Hopper has joined the faculty of the Economics Department 
at the University of Chicago as an Assistant Professor. He was formerly 
with the Ontario Agricultural College. His plans for the next two years in- 
clude extensive research on Indian agriculture. 

HerserT B. HowELL, Professor of Agricultural Economics in the Department of 
Economics and Sociology at Iowa State University, spent September and 
October in Argentina at the request of the Argentine government to advise 
on extension economics phases of their beef cattle production improvement 
program. 

James R. Hurst has accepted an appointment at Alabama Polytechnic Institute 
as Assistant in Agricultural Economics. 

LorEN A. IHNEN will join the staff of the Department of Agricultural Economics 
at North Carolina State College as Assistant Professor in January, 1960. 

ArtHur D, JEFFREY has resigned his position at Cornell as Assistant Professor of 
Marketing to accept a position as Associate Professor of Agricultural Eco- 
nomics at the University of Rhode Island. 

M. E. Joun, Head of the Department of Agricultural Economics and Rural 
Sociology at Pennsylvania State University, was elected President-elect of 
the Rural Sociological Society. 

D. Gate Jounson has returned to the University of Chicago after a year’s leave 
of absence. His time has been devoted to research a a Ford Foundation 
grant. 

New. W. Jounson retired on May 81 as head of the Central Project Office, 

Agricultural Research Service. 

Bruce F. Jounston, of the Food Research Institute of Stanford University, par- 

ticipated in the tenth annual summer conference on African Administration 
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held at King’s College, Cambridge University, England, August 24. 
September 5, under the sponsorship of the British Colonial Office. 

Bos F. Jones, graduate student at Kansas State University, has been appointed 
Assistant Instructor to work in farm management. 

GrorcE G. JupcE joined the staff of the University of Illinois on August | as 
Professor of Agricultural Economics. He was formerly on the staff of Okla- 
homa State University. 

Don KaneL, of the University of Nebraska, went on leave with the Ford 
Foundation Unit, Punjab University, India, starting on July 1. 

James M. KirrTerman, of the Agricultural Estimates Division, AMS, has been 
reassigned from the Sacramento, California, office to the Agricultural Price 
Statistics Branch in Washington, D.C. 

RONALD Krenz joined the staff at the University of Wyoming as Assistant Pro- 
fessor on September 1. 

R. L. Kristianson has resigned at South Dakota State College to take a posi- 
tion with the Canadian Wheat Board, Winnipeg, Canada. 

Norman E, Lanpcran has joined the field staff of the Farm Economics Re- 
search Division, ARS. He is stationed at Ames, Iowa, where he will work 
on land and water problems. 

Cuar.es N. Lang, formerly assistant head of the Central Project Office, ARS, 
is now head of the Office. 

Joun E. Leg, Jr. resigned as Assistant Agricultural Economist at Alabama 
Polytechnic Institute to enter the School of Graduate Studies at Harvard 
University in September. 

I. Epwarp Lemon, formerly Assistant Agricultural Economist at Washington 
State University, is now Agricultural Economist with the Agricultural Divi- 
sion, Bureau of the Census, stationed at Parsons, Kansas. 

LAWRENCE A. LEONARD, formerly with the Washington staff of the Farm 
Economics Research Division, ARS, accepted appointment as Senior Econ- 
omist on the staff of Leon H. Keyserling, Washington, D.C., in August. 

ApriAN H. Linpsey has retired as Head of the Department of Agricultural 
Economics and Farm Management, University of Massachusetts, He is 
Visiting Professor in Economics at Willamette University during the cur 
rent year. 

Dante A. Linton has accepted an appointment at Alabama Polytechnic In- 
stitute as Assistant in Agricultural Economics. 

ERvEN J. Lone, former Head of the Department of Agricutural Economics and 
Rural Sociology, University of Tennessee, has been in India for the past 
three years serving as Group Leader of the U.T./India Educational Pro- 
gram. He will remain on the staff of the College of Agriculture to direct 
the work in India. 

Frep A. MANcuM, Jr., who received his M.S. degree from Oklahoma State 
University in May, has accepted an appointment as Farm Management 
Extension Specialist at North Carolina State College. His thesis, entitled 
“Costs and Returns of Bulk Milk Tanks on Dairy Farms in the Oklahoma 
City Milkshed,” was selected as the best thesis in the Graduate Awards 
Division of the Western Farm Economics Association for the 1959 com- 
petitions. 

Frep Mann has joined the staff of the University of Missouri to work in the 
field of agricultural law. He was formerly on the staff of the University 
of Illinois. 
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Travis MANNING has resigned his position at South Dakota State College to 
accept a position as Agricultural Economist with the Federal Reserve Bank, 
Kansas City, Missouri. 

WiLIAM J. MANNLEIN resigned from the Washington staff of the Farm Eco- 
nomics Research Division, ARS, in July. He will work for the Hallmark 
Greeting Card Company. 

Francis B. McCormick has been promoted from Assistant Professor to Associ- 
ate Professor in the Department of Agricultural Economics and Rural 
Sociology at the Ohio State University. 

MarcarET F, McDonatp, Extension Specialist in Agricultural Economics, has 
been promoted from the rank of Assistant Professor to Associate Professor 
in the Department of Agricultural Economics and Rural Sociology at the 
Ohio State University. 

Bu R. Micxer has resigned as Assistant Agricultural Economist at Alabama 
Polytechnic Institute to enter the Graduate School at North Carolina State 
College. 

Wit1aM E. MrrcHELu transferred to the Farm Income Branch, Agricultural 
Economics Division, AMS, on August 9. He will assist in the preparation 
and publication of estimates on income and expenses with special responsi- 
bilities in the estimation of farm production expenses. 

Paut O. Moun, who has been with the Division of Agricultural Economics 
Programs of the Federal Extension Service since July 1957, has been 
named Chief of the new Marketing Firm Management Branch of the 
Division, 

AtLaN G. MUELLER has been promoted to the rank of Associate Professor at the 
University of Illinois. 

R. J. Murrz has been promoted to the rank of Professor at the University of 
Illinois. 

Saap Z. Nact, Assistant Professor of Rural Sociology, has resigned from the 
Department of Agricultural Economics and Rural Sociology in order to 
accept a position as Assistant Professor of Sociology and Director of 
Sociological Research at the Ohio Rehabilitation Center at Ohio State Uni- 
versity. 

Wii1aM V. NEELY has joined the staff at the University of Nevada as Exten- 
sion Production Economist. He was formerly with the Soil Conservation 
Service at Tucson, Arizona. 

PauL NELSON, of Denison University, has accepted a position with the Market 
Organization and Costs Branch, AMS, for research in market structure 
and integration. 

Tep R. Netson, who completed his work for the Master’s degree at the 
University of Nebraska in July, joined the staff as an Extension Economist 
in Farm Management on August 1. 

Harotp L. Nix joined the Agricultural Experiment Station staff at Alabama 
Polytechnic Institute as Assistant Rural Sociologist on September 1. He 
recently completed his Ph.D. at Louisiana State University. 

Frep Otson is now an Extension Marketing Specialist at the University of 
Nebraska. He recently completed the requirements for the Ph.D. at the 
University of Minnesota. 

RusseLL O. Oxson has returned from the India-Ohio State project to resume his 

duties in the Department of Agricultural Economics and Rural Sociology 
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at the Ohio State University where he has been promoted from Associate 
Professor to Professor. 

LeLanp E. Orr was appointed Assistant Professor of Agricultural Economics at 
Cornell University to conduct extension work in marketing. He recent] 
completed the requirements for the Ph.D. degree at Purdue, where he was 
on the extension staff. 

L. A. ParcHEr, Associate Professor in the Department of Agricultural Ego. 
nomics, returned to Oklahoma State University on September 1 followin 
a four-year leave of absence to serve as Dean (two years) and President 
(two years) of the Imperial Ethiopian College of Agricultural and Mechani- 
cal Arts at Dire Dawa, Ethiopia. 

RUSSELL ParKER has accepted appointment on a project being conducted jointly 
by the University of Wisconsin and the Market Organization and Costs 
Branch of AMS concerning the structure of food retailing. 

Travis PHiuips has returned to Mississippi State University. 

M. Guape Pincock has resigned his position as Research Associate in Farm 
Management at Cornell University to resume graduate studies. 

Tuomas T, PoLEMAN has been appointed Research Associate in the Food Re- 
search Institute of Stanford University. 

Grorce A. Ponp, Professor of Agricultural Economics at the University of 
Minnesota, was a visiting professor in Farm Management in the Depart- 
ment of Agricultural Economics and Rural Sociology at the Ohio State Uni- 
versity during the summer session of 1959. 

Atvin K, Porter, of the Agricultural Estimates Division, AMS, has been re- 
assigned from the Boston office to the Livestock and Poultry Statistics 
Branch in Washington, D. C. 

E. A. Proctor has joined the Extension Service at North Carolina State College. 

Cuar.es R. Pucu, of North Carolina State College, has gone to Purdue Uni- 
versity to work on his Ph.D. 

Horace L. PuTersaucH transferred on September 6 from the Agricultural 
Research Service to the Farm Income Branch, Agricultural Economies 
Division, AMS. He will conduct research on methods and income con- 
cepts and accounts to be used in development of improved income and 
expenditure estimates and analysis of the economic structural relationships 
between agricultural sectors and non-agricultural industries. 

Harotp H. RAMSBACHER, temporary instructor at Kansas State University, has 
resigned to accept a post with the Bureau of Land Management at 
Sante Fe. 

Norman Rasx has taken a position as Farm Management Extension Specialist 
at Cornell University. 

James L. Rosrnson retired from the Federal Extension Service on June 5) 
after 35 years of educational work in the field of credit and cooperation. 
During his years of service, Mr. Robinson was associated with the Farm 
Credit Administration and the Farmer Cooperative Service as well as with 
the Federal Extension Service. 

Wayne C. Ronr has been appointed Associate Professor of Economics and 
Sociology at Kansas State University, with half his time devoted to re 
search in Rural Sociology. He was formerly at the University of Maryland. 

Jack S. Ross resigned as Assistant in Agricultural Economics at Alabama Poly: 
technic Institute to accept a position with the Fifth Farm Credit District 
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of The Farm Credit Administration in New Orleans, Louisiana, in Septem- 
ber. 

LAWRENCE V. Rusricut recently joined the Agricultural Economics Extension 
staff at Pennsylvania State University as Area Marketing Agent for South- 
western Pennsylvania. 

STEPHEN SCHMIDT joined the staff of the University of Illinois on September 1 
as Assistant Professor of Agricultural Economics, He had been on the 
Montana State College staff. 

Joan SCHNITTKER has returned to Kansas State University after a year’s leave to 
serve on the staff of the Council of Economic Advisers at the White House. 

Sot SincLair, Head, Department of Agricultural Economics and Farm Manage- 
ment, University of Manitoba, is currently completing an economic study 
of the British Columbia salmon and halibut fisheries for the Canada De- 

artment of Fisheries. 

Gorvon R. Sirron, Associate Professor of Agricultural Economics at Oregon 
State College, has accepted a two-year assignment to join the Oregon State 
College mission to Kasetsart University in Thailand, Dr. Sitton will assist 
in developing a research and teaching program in Farm Management and 
Agricultural Economics under the sponsorship of the Council for Economic 
and Cultural Affairs in New York. He will replace Dr. C. V. PLatu, As- 
sociate Professor of Agricultural Economics at Oregon State College, who 
has been in Thailand on a similar assignment since August 1957. 

Buty R. SKELTON, formerly with the Agricultural Estimates Division, AMS, 
at Columbia, South Carolina, is now in the Agricultural Economics Depart- 
ment at Clemson College. 

Westey G. Smiru joined the Agricultural Economics Branch of the Tennessee 
Valley Authority as agricultural economist on August 31. He was formerly 
Assistant Professor of Agricultural Economics at the University of Dela- 
ware, His major field will be agronomic-economic research. 

Howard L. STEELE, Associate Agricultural Economist, returned to Clemson 
September 1 after having completed a year of work toward the Ph.D. 
degree at the University of Kentucky. 

RoserT D, STEVENS, formerly Acting Assistant Professor of Agricultural Geog- 
raphy at Cornell University, is now at the National College of Agriculture 
at Blao in South Viet Nam under the auspices of The Council on Economic 
and Cultural Affairs. 

C. L. Srewart was appointed to Emeritus status at the University of Illinois 
upon his retirement September 1. Professor Stewart will continue his serv- 
ice to the University as half-time consultant on a cooperative research 
project with the Illinois State Division of Highways. 

Pau Stone has joined the Extension Service at North Carolina State College. 

Everett G, STONEBERG, Assistant Professor of Agricultural Economics and 
formerly District Extension Economist for Western Iowa, has been ap- 
pointed Extension Farm Management Specialist in the Department of 
Economics and Sociology at Iowa State University and will be stationed in 
Ames. 

James A. STREET, of the University of Kentucky, has joined the staff of the 
Market Organization and Costs Branch, AMS, for research in tobacco 
marketing. 

Grorce B. Stronc, Assistant Statistician In Charge of the Texas Crop and 


Ociate 
ics at 
cently 
was 
| Eco- 
owing 
sident 
chani- 
jointly 
Costs 
Farm 
od Re- 
sity of 
epart- 
e Uni- 
en re- 
atistics 
ollege. 
e Uni- 
Itural 
omics 
con- 
e and 
nships 

, has 
ent at 
ecialist 
ne 30 
ration. 
Farm 
cs and 
to re 

land. 
Poly: 
District 


880 News Nores 


Livestock Reporting office since June 1953, was placed in charge of the 
Alabama Crop and Livestock Reporting Service July 1. 

R. A. Strutt, formerly Head of the Regional Office of the Economics Division 
Canada Department of Agriculture, at Saskatoon, became Head of the 
Land Economics Unit in the Production Economics Section at Ottawa on 
October 28, 1958. Since February, 1959, he has been Consultant of the 
Special Committee of the Senate on Land Use in Canada, which is cy. 
rently conducting an inquiry into problems of the small farm. 

W. N. THompson has been promoted to the rank of Professor at the University 
of Illinois. 

Extpon Weeks, former graduate assistant at Pennsylvania State University, 
joined the staff at Washington State College on August 1. 

V. I. West has been promoted to the rank of Professor at the University of 
Illinois. 

Tuomas J. Wuat ey has been appointed Head of the Department of Agr- 
cultural Economics and Rural Sociology, University of Tennessee. He will 
also continue as Program Director of the Ames Plantation. 

Joun W. Wuirte, formerly Associate Director of the Agricultural Experiment 
Station, has been appointed to a position involving leadership over all 
phases of agriculture and home economics with the title of Vice President 
for Agriculture, University of Arkansas, 

Howarp C. Wiiuiams has been promoted from the rank of Assistant Professor 
to Associate Professor in the Department of Agricultural Economics and 
Rural Sociology at the Ohio State University. 

RosertT J. WiLi1aMs has resigned his position as Extension Marketing Special- 
ist at Cornell University to resume graduate studies. 

Wa TER L. Witson, formerly Associate Professor at North Dakota State Col- 
lege, became Director of Research for the Country Mutual and County 
Life Insurance Companies, Chicago, in September. He received his Ph.D. 
from the University of Illinois last February. 

Kart T. Wricurt is at the University of Ryukyus, Okinawa, as Director of 
Michigan State University Advisory Group projects in Agriculture, Home 
Economics, English, Library Administration, Vocational Education, Stu. 
dent Affairs, and Engineering. He also serves as Advisor to the University 
Administration, Division of Agriculture, and to the Civil Administration of 
Ryukyus in matters pertaining to the University. 

Martin H. Yeu, Research Associate in the Department of Economics and 
Sociology, Iowa State College, has joined the staff of the Department of 
Agricultural Economics and Farm Management, University of Manitoba 
in the same capacity. 

Frep R. Yopoer, formerly of Washington State University, has been appointed 
Chairman of the Division of Social Sciences at Campbellsville College, 
Kentucky, which has recently become a four-year college. He will teach 
a course in Agricultural Economics. 

Ricuarp B. ZouLerR has been named director of the newly formed Economic 
Research Department of F. H. Peavey & Company, Minneapolis, Minne 
sota. 

Federal Extension Service announces the following organizational changes it 
the Division of Agricultural Economics: (1) Establishment of a Marketing 
Firm Management Branch, to include educational work with retailers, fam 


Win 


The 


Agric 
Shee 
|_| 


of the 


vision, 
of the 
wa on 
of the 


is cur- 
versity 
ersity, 
sity of 


Agri- 
le will 


riment 
ver all 
sident 


fessor 
es and 


pecial- 


e Col- 
ountry 
Ph.D. 


stor of 
Home 
1, Stu- 
versity 
tion of 


es and 
ent of 
initoba 


ointed 
‘ollege, 
| teach 


nomic 
Minne- 


ges in 
rketing 
s, farm 


News Nores 881 


suppliers, and cooperatives, plus responsibilities dealing with the functional 
aspects of firm management. (2) Elimination of the Fruit and Vegetable 
Marketing and Utilization Branch, whose work will be incorporated into 
the Crops Marketing and Utilization Branch, (3) Renaming of the con- 
sumer branch as Consumer Marketing Economics Branch. 


Agricultural Marketing Service has appointed a Centennial Committee to plan 


participation by AMS in the USDA Centennial in 1962. Sterling R. Newell, 
Director, Agricultural Estimates Division, is Chairman; Emerson Brooks, 
also of Agricultural Estimates Division, will serve as his alternate. 


Sheets of the National Atlas of the United States that are prepared by Federal 


agencies are now for sale by the Superintendent of Documents. Formerly 
a number of these maps were available only from the individual Federal 
agencies that published them. Three Farm Economics Research Division, 
ARS, maps—Generalized Types of Farming, Major Land Uses, and Distri- 
bution of Forest Land—are included. The National Atlas consists of a 
series of map sheets showing economic, physical, and cultural information 
about the Nation, prepared to a standard that permits their assembly in 
a loose-leaf binder. The concept of a National Atlas similar to those avail- 
able for many European countries was implemented in 1954, when the 
National Research Council approved the appointment of a Committee on a 
National Atlas of the United States. Carleton Barnes, Office of the Adminis- 
trator, ARS, is chairman and James R. Anderson, Farm Economics Re- 
search Division, serves as the ARS member of the committee. 


Winners of the yearly awards of the American Institute of Cooperation for the 


best Master's Theses submitted on a farmer cooperative subject are— 
Stokdyk Award of $500 to Douglas Kleist of the University of California at 
Davis for his thesis, “Study of Teaching Farmer Cooperatives to Vocational 
Agricultural Classes in California;” and the Metzer Award of $100 to 
B. H. Pentecost, formerly of the University of Tennessee, now with Farmer 
Cooperative Service, 


The name of the State College of Washington was changed to Washington 


State University on September 1. 


WINTER PROGRAM OF THE AMERICAN FARM ECONOMIC ASSOCIATION 
JOINT SOCIAL SCIENCE ASSOCIATION MEETINGS 


8:00 P.M. 


1:30 P.M. 


9:30 A.M. 


2:30 P.M. 


6:30 P.M. 


Washington, D.C., December 27-30, 1959 


Sunday, December 27 


Meeting of Executive Committee Sheraton Park Hotel 
(Continuation at the call of the Chairman) 


Monday, December 28 


AcrIcULTURAL SupPpLy ANALysIs (Joint Session with the Econometric 
Society) Sheraton Park Hotel 
Chairman: Marc NERLOVE, University of Minnesota 
Papers: The State of Agricultural Supply Analysis 
GLENN L. Jonnson, Michigan State University 
Inter-Areal Relations in Supply Response 
GeorcE S. Totter, North Carolina State College 
Discussants: GLEN T. Barton, Agricultural Research Service 
Harotp W. Warts, Cowles Foundation, Yale University 


Tuesday, December 29 


Tue Farm Po.icy DEBATE: THE ADMINISTRATION'S PosITION AND AN 
INDEPENDENT VIEW Sheraton Park Hotel 
Chairman: GrorcE E. Branpow, Pennsylvania State University 
Papers: In Support of the Administration’s Farm Policy 
Don PAARLBERG, Special Assistant to the President 
Industrial Organization, Market Structure, and Agricultural Policy 
Rosert L. Cioprus, University of Wisconsin 
Discussants: Boris C, Stanford University 
James T. BonnEN, Michigan State University 


FACILITATING MOVEMENTs OvT oF AGRICULTURE (Joint Session with 
American Economic Association) Sheraton Park Hotel 
Chairman: THEopore W. ScHuttz, University of Chicago 
Papers: Migration from Agriculture: The Historical Record and Its 
Meaning 
Dae E. Hatuaway, Michigan State University 
The Private and Social Cost of Migration of People Out of Agi- 
culture 
James G. Mappox, North Carolina State College 
Policies to Improve the Labor Transfer Process 
D. GALE JoHNsON, University of Chicago 
Discussants: O. HEapy, Iowa State University 
MEtvin C. ReEpER, Stanford University 
GerorceE P. University of Chicago 


American Farm Economic Association Dinner 
Barker Hall, YWCA, 1011 17th Street, NW 
Chairman: BusHrop W. A.uin, Agricultural Marketing Service 
Address: Organization and Strategy for Agricultural Economics Work 
GrorcE L. MEHREN, University of California 


(Continued on next page) 
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Wednesday, December 30 


8:30 A.M. THE CARE AND MAINTENANCE OF INDEX NuMBERS (Joint Session with 
American Statistical Association) Shoreham Hotel 
Chairman: SoLOMON FasRIcANT, National Bureau of Economic Research 
Papers: The Consumer Price Index: Technical Questions and Practical 
Answers 
H. E. Ritey, Bureau of Labor Statistics 
Critical Problems of Price Index Construction 
B. R. Stauper, Agricultural Marketing Service 
Discussants: HarnLow W. Hatvorson, University of Wisconsin 
Lazar TEPER, International Ladies Garment Workers Union 
Crayton GEHMAN, Federal Reserve Board 
KENNETH MILLER, Armour and Company 


9:00 A.M. Propuctiviry INCREASES IN MARKETING (Joint Session with American 
Marketing Association) Willard Hotel 
Chairman: Winn F. Finner, Agricultural Marketing Service 
Papers: Measuring Productivity Changes in Marketing 
VERNON RutTTAN, Purdue University 
Interpreting Productivity Measurements and Their Application 
to Economic Problems 
Ewan CracvuE, Bureau of Labor Statistics 
Discussants: LAWRENCE C. LockLey, University of Southern California 
L, Jay ATKmnson, Department of Commerce 


EMPLOYMENT SERVICE 


A placement service for AFEA members will be operated in conjunc- 
tion with that of other social science associations. Details are being sent 
to department heads and other prospective employers. Members desiring 
job order or application forms may request them from Prof. R. A. Murray, 
Department of Agricultural Economics, University of Maryland, College 
Park, Maryland. 
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JOURNAL OF BUSINESS 


Graduate School of Business, University of Chicago, Chicago 37, Illinois 


Volume XXXiIl OCTOBER 1959 Number 4 
Price Variations Among Automobile Dealers in Chicago, Illinois .......... Allen F. Jung 
Psychological and Objective Factors in the Prediction of Brand Choice: Ford Versus 

Price-Level Changes and Capital Consumption Allowances ........... Paul A. Van Lierde 
The Per Diem Freight-Car Rate and Railroad Efficiency—The Short-Run Problem 

Book Reviews Books Received 


Notes: University Schools of Business 


The JOURNAL OF BUSINESS is published quarterly by the Graduate School of Business 
of the University of Chicago. Subscriptions are $6.00 per year and should be addressed to 
the JOURNAL OF BUSINESS, Graduate School of Business, University of Chicago, 
Editorial correspondence (manuscripts in duplicate) should be addressed to Irving 
Schweiger, Editor, JOURNAL OF BUSINESS at the same address. 


LAND ECONOMICS 
A Quarterly Journal of Planning, Housing & Public Utilities 
Founded in 1925 


Among Articles Appearing in November 1959 issue: 


The Place of Agriculture in Economic Development .............. JUSIF A. SAYIGH 
A Critique of Contemporary Planning for Business Centers ........ BRIAN J. L. BERRY 
Early Reservation of Opom Land MORTON LUSTIG 
Land Reform in the United Arab Republic ..................+.. KENNETH H. PARSONS 


Some Aspects of the Economie Structure of Depressed Industrial Areas ..........- 
Recent Trends in the Greek Economy ............2+-+00: ANTHONY R. TOMAZINIS 
Population Densities and Real Property Values in a Metropolitan Area ............ 


“Service on Limited-Access Highways” Quaere ............. .. FRANK M. COVEY, JR. 
“Service on Limited-Access Highways” Rejoinder ........... MILTON C. TAYLOR, JR. 
Farm Plot Consolidation in Spain ............ JAVIER DE SALAS and ROY J. SMITH 


Published in February, May, August and November 
Annual Subscription $6.00 Single Copy $2.00 
Sterling Hall, University of Wisconsin, Madison 6 
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a battle royal of farm economics... 


THE BRANNAN PLAN: 
FARM POLITICS AND POLICY 


By Reo M. Christenson 


is a thoroughly documented study of the boldest agricultural program 
proposed in recent American history—a plan, says the author, which 


is ‘down but not out.” 


Professor Christenson, centering his book on economics, gives a fair- 
minded analysis of the Plan itself, around which he reconstructs the 
complicated political maneuvering that led to a first-class row in Con- 


gress in 1950. Chapters on: 


¢ Background and Formulation 

¢ The Economics of the Plan 

¢ Publicizing the Plan 

¢ The Future of Free Market-Direct Payment 


The Politics of Farm Legislation 


Several U.S. senators are already promoting a new version of free 
market-direct payment policy. According to Joseph Alsop, another 
version seems ‘‘virtually certain to become the Democratic farm plank 
in 1960.” Thus THE BRANNAN PLAN, by Reo M. Christenson, is 


the best possible preparation for the next round of farm legislation. 


$5.00 at your bookstore 


The University of Michigan Press / Ann Arbor AL 
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THE JOURNAL OF 
POLITICAL ECONOMY 


Edited by MARY JEAN BOWMAN in Cooperation with the Other Members of 
the Economics Department of the University of Chicago 


The October 1959 issue contains: 


Change in Labor Inputs in Soviet Agriculture .............0.sesseeeeeeeee Arcadius Kahan 
The Tata Steel Strike: Some Dilemmas of Industrial Relations in a Developing Economy 
Relative Permanent Income: Elaboration and Synthesis ..................-Wéilliam Fellner 


Book Reviews and Books Received 


The University of Chicago Press, 5750 Ellis Ave., Chicago 37, Ill. 


AGRICULTURAL HISTORY 


Published by the Agricultural History Society 


Editor: C. Clyde Jones 
112 David Kinley Hall, University of Illinois 


Urbana, Illinois 


Table of Contents, July 1959 


Mations! Cowboy wk Tame A. M. Gibson 103 
Experiments in American Steam Cultivation ............+--.. Clark C. Spence 107 
Southern Output and Agricultural Income, 1860-1880 ......... Eugene Lerner 117 
Changes in Corn Production on the Northern Margin of the Corn Belt ........- 
Henry George Reexamined: William S. Chapman’s Views on Land Speculation in 
Dineteenth Century Califormia Gerald D. Nash 133 
Famous South Carolina Farmers ........ Clyde E. Woodall and William H. Faver 138 


This journal is published in January, April, July, and October. Yearly subscrip- 
tion $5.00. Interested individuals are invited to become members of the Society. 


Secretary-Treasurer: Wayne D. Rasmussen 
U. S. Agricultural Marketing Service, Washington 25, D.C. 
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Manioc in Africa 
WILLIAM O. JONES 


Manioc, also known as mandioca, cassava, uca, and tapioca, 
is a staple food for the population of tropical Africa. This is 
the first study to give a full account of the agricultural and 
dietary importance of manioc in contemporary Africa. The 
economic, agronomic and nutritional characteristics of the 
foodstuff are discussed in detail, together with its relative 
importance as a crop in each country. An account of manioc’s 
rise to prominence as a cash crop sheds light on the African 
farmer’s response to economic stimuli. Information about 
prices and production costs of manioc and other staples helps 
to explain the present production and consumption patterns 
and suggests lines of future development. Illustrated with 
maps and charts. A publication of the Food Research Insti- 
tute, Studies in Tropical Development, No. 2. About $6.00 


Order from your bookstore, please 


STANFORD UNIVERSITY PRESS 


AMERICAN ECONOMIC REVIEW 


Volume XLIX September 1959 Number 4 
Articles 
Diffusion, Acceleration, and Business Cycles .......+-+ssee+seeeees B. G. Hickman 
Utility Theory and Profit Maximization ............+.. J. E. Haring and G. C. Smith 
Payments for Labor and Foreign Trade ........-.... F, M. Williams and E, I, Eaton 
Windfall Income and Consumption .........cccercccsccccsccccees Ronald Bodkin 
European Integration and American Trade .........eceeceeeseceees M. E. Kreinin 
‘Communications 
Price-Making in Forest Service Timber Sales .........--+..0++005 Sidney Weintraub 
The Cost of Capital and the Theory of Investment: 
Pricing Objectives in Large Companies: 
Industrial Growth in the Soviet Union: 
R. V. Greenslade and P. A. Wallace 


The AMERICAN ECONOMIC REVIEW, a quarterly, is the official publication of the Ameri- 
can Economic Association and is sent to all members. The annual dues are six dollars. 
Address editorial communications to Dr. Bernard F. Haley, Editor, AMERICAN Eco- 
NOMIC REVIEW, Stanford University, Stanford, California. For information concerning 
other publications and activities of the Association, communicate with the Secretary- 
Treasurer, Dr. James Washington Bell, American Economic Association, Northwestern 
University, Evanston, Illinois. Send for information booklet. 
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ECONOMICS of AMERICAN FORESTRY 


By ALBERT C. WORRELL, Yale University. This book w 
written to provide a better understanding, through the use of th 
tools and techniques of analysis, of the economic framework if 
which forestry operates. The economic theory is introduced } 
simple concepts to prepare the way for the more rigorous theori ‘ 
regarding forestry problems. The examples and problems furnisheg 
to support this theory are taken entirely from forestry situations 
Major efforts were made to make these illustrations realistic and 
representative of the actual problems encountered in forestry. Thi 
comprehensive coverage of the field of economics is on a national 
level and should be equally useable in all parts of the country, Th 
author stresses the idea that the value of forestry economics lies if 
the viewpoints and perspectives which are developed rather than if 
the facts and figures learned. 1959. 441 pages. Illus. $9.75, 


METHODS of CORRELATION 
and REGRESSION ANALYSIS 
Linear and Curvilinear, Third Edition 


By MORDECAI EZEKIEL, United Nations; and KARL & 
FOX, lowa State University. Thirty years have elapsed since th 
original edition of this book was written—years of political tea 
sions and upheaval, and of enormous progress in technical develop 
ment. Despite this technological progress, the basic elements 6 
correlation analysis continue unchanged. The major emphast 
however, has shifted from correlation to regression, and the wid 
range of uses of the method in varied fields has led to many spt 
cialized applications or modifications. In the revision, methods¢ 
determining regression by algebraic equations have been give 
first consideration, and graphic approximation methods have be 
treated second, with due consideration of the limitations of ead 
Modern terminology has been recognized and used where appi 
priate. 1959. 548 pages. $10.95. 


Send for examination copies now. 


JOHN WILEY & SONS, Inc. 440-4th Ave., New York 16, MI 
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THE AMERICAN 


FARM ECONOMIC ASSOCIATION 


George F. Warren 
Daniel H. Otis 


Henry C. Taylor 
Walter F. Handschin 
Benjamin H. Hibbard 


Thomas P. Cooper 
Edwin G. Nourse 


PAST PRESIDENTS 


Joseph S. Davis 
Oscar B. Jesness 
Ernest C, Young 


Foster F. Elliott 
Hugh B. Price 
Murray R. Benedict 
George S. Wehrwein 
Sherman E, Johnson 
Eric Englund 
Lawrence J. Norton 
Frederick V. Waugh 
Asher Hobson 


Warren C. Waite 
Forrest F. Hill 
George H. Aull 


Thomas K, Cowden 
Joseph Ackerman 
Karl Brandt 

H. Brooks James 
Harry C. Trelogan 


Raymond G, Bressler, Jr. 1959 
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THE AMERICAN 
FARM ECONOMIC ASSOCIATION 


President , President-Elect 
WILLARD W. COCHRANE _, WILLIAM H. NICHOLLS © 
University of Minnesota Vanderbilt University 


Vice Presidents ** 
LOWELL S. HARDIN M. KOFFSKY 
ural Marketing Service | 


Purdue University Agricul 


A, 
Secretary-Treasurer 


C. DEL MAR KEARL 
Cornell University 


Editor 
HERMAN M. SOUTHWORTH 
Pennsylvania State University 


Associate Editor ; Book Review Editor 


ROBERT H. McALEXANDER CHESTER O. McCORKLE, JR” 
Pennsylvania State University University of California 


Editorial Council 


M. E. Anpat, Canada Department Rosert W. Rupp, University of 
of Agriculture Kentucky : 

James N. Boxes, University of Cali- Raymonp C., Scort, Federal Exter 
fornia sion Service 

ArvaL Erikson, Oscar Mayer Com- BeErnarp F, Stanton, Cornell Unk) 
pany versity : 

Date E. HatHaway, Michigan Harry A. STEELE, Agricultural Re 
State University search Service 

NaTHAN M. Korrsxy, Agricultural Eart R. Swanson, University a 
Marketing Service Illinois 

RayMonp J. PENN, University of 
Wisconsin. 


Editorial communications including manuscripts submitted for publication @ 
inquiries concerning the Journal should be addressed to Herman M. Southworth, 
Department of Agricultural Economics and Rural Sociology, 208 Weaver Building 
Pennsylvania State University, University Park, Pennsylvania. : 

Communications concerning books for review and books, bulletins, and otha! 
publications submitted for announcement in the Journal should be addressed 
Chester O. McCorkle, Jr., Department of Agricultural Economics, University & 
California, Davis, California. a 

Applications for membership, changes in address, or inquiries regarding the gam 
eral affairs of the Association should be addressed to C. Del Mar Kearl, Departmel 
of Agricultural Economics, Cornell University, Ithaca, New York. : 

Nonmember subscription rates $9 annually. 


GEORGE BANTA COMPANY, INC., MENASHA, WISCO 
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